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In striving for perfect harmony your selection 
of color combinations will determine the degree 
of success of your dyeings. The best combina- 
tions are those exhibiting: 


1. Practically identical migration curves 


a The same rates of exhaustion and salt 
sensitivity 


3. Similar response to temperature 


4. Compatible consumer and processing 
fastnesses 


Here is a combination which follows this 


’ ‘ ‘ ’ 
4 
GEIGY 


ideal pattern, but with additional advantages: 


SOLOPHENYL* BROWN GL 
SOLOPHENYL BROWN RL 
SOLOPHENYL GREY 4 GL 
Besides providing a close approach to perfect 


harmony in pressure dyeing (stock, beam and 
package), as well as in box work, these Geigy 





dyestuffs used together provide 






*Registered U. S. Patent Office 


COMPANY, Inc. 


89-91 BARCLAY STREET, NEW YORK 8, NEW YORK 


BRANCH OFFICES: Boston °* 


Charlotte, N.C. * 


Chicago * Los Angeles * Philadelphia 


Portland, Ore. * Providence * Toronto 
IN GREAT BRITAIN: The Geigy Co., Ltd., National Buildings, Parsonage, Manchester 





YOU CAN WIN BOTH EYE AND HAND approval 
with Cvanamid’s Finishing Oils. They are extremely 
effective as softening agents for cotton, ravon and silk, 
and for hosiery and knitted fabrics. G rades for various 
textile finishing operations are available for use on 
the finest as well as for heavy work clothing fabrics. 


YOU CAN LEVEL 

YOUR DYEING and 

dyeing costs with E , “ 

Decereso. OT Wet- , eo YOU CAN SEE DOUBLE benefits — 
ting Agents because of { ‘ ' water repellency plus superior resistance 
their remarkable effi- ‘] F to water borne stain — quickly obtained 
ciency inachieving uni- eu, \ } : ’ - with Cyanamid’s ParamtuL* 115 Water 
form level shades at | \ er " : “ Repellent in a wide variety of fabrics... 
real savings in time ; | he, i cottons, ravons, linens and woolens . . . for 
and expense Drcrerr- a i ’ i * | c both outerwear and equipment purposes. 
sot OT is the fastest : 

wetting, penetrating 

and dispersing agent 

available. 


The Cyanamid textile specialties described briefly Our descriptive booklets, “Textile Specialties” 
on this page are designed not only to lower your and “DercerrsoL* Wetting Agents for Textiles” 
processing costs, but also to improve your product will be mailed to you promptly on request. 


quality and saleability. Reg. U.S. Pat. Off. 


Investigate the opportunities they offer. Our 
textile research laboratories and technical staff 
are ready to co-operate fully with your staff in 
using these specialties to obtain the most satisfac- 
tory results. 


AMERICAN Cyanamid COMPANY 


INDUSTRIAL CHEMICALS DIVISION, DEPT. E-5, 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


American Dyestuff Reporter, Vol. 38, No. © May 2, 1949. Published every other Monday. opyright 1949, hy Howes Publishing 


One Madison Ave., New York 10, N. Y. Domestic subscription, $5.00; Canadian, $6.00. For $10.00. E l 
’ / F k . s subs s .00; ian, $6.00. ore:tgn, $10.00. Entere¢ 
1919, at the New York, N. Y., Post Office, under the act of March 3, 1879, = 


as second-class matter, 
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THE CAMEL LINE OF 
DEPENDABLE DYESTUFFS 
has served the textile mills of America 


without interruption since 
1876. 


This broad experience assures 
PROMPT ¢- EFFICIENT « ECONOMICAL SERVICE 
TO MEET ALL DYESTUFF REQUIREMENTS 


JOHN CAMPBELL ‘ COMPANY, Inc. 


75 HUDSON STREET e Pines 2 » 40) :) Beye 4 
TELEPHONE: BArc 6229 


2520-22 NORTH BROAD STREET, PHILADELPHIA 32, PA. + TEL. RADCLIFFE 5-7103-4 
BRANCH OFFICES AND WAREHOUSES: 
BOSTON EAST CLEVELAND, OHIO ATLANTA. GA. 





One Source for DEPENDABLE 
dyeing assistants. 


o- 
— antichlors 
_ @ntichiors | 


~Setergents 





Select Your 
Basic Textile Chemicals 
From This List 


Glauber’s Salt, Anhydrous & Crystal 
Sulfuric Acid 

Acetic Acid 

Aqua Ammonia 

Hydrochloric Acid (Muriatic) 
Muriatic Acid 

Tetrasodium Pyrophosphate, Anhyd. 
Sodium Metasilicate 

Sodium Sulfide 

Sodium Sulfite, Anhydrous 

Sodium Bisulfite, Anhydrous 

Oxalic Acid 

Sodium Silicate 

Aluminum Chloride, Solution 
Disodium Phosphate, Anhydrous 
Nitre Cake (Sodium Bisulfate) 
Trisodium Phosphate 

Sodium Hyposulfite (Sod. Thiosulfate) 
Aluminum Sulfate 

Lead Acetate 

Mixed Acid 

Epsom Salt 

Chrome Alum 

Ferric Sulfate (Iron Copperas Nitrate) 
Ferric Nitrate (Iron True Nitrate) 
Ammonia Alum 

Potash Alum 

Ammonium Sulfate 
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“GENERAL 


EMICAL 


Gh FEAR OF SERGE 
GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 

40 Rector Street, New York 6, N. Y. 
Offices: Albany « Atlanta ¢ Baltimore * Birmingham ¢ Boston « Bridgeport 
Buffalo « Charlotte « Chicago « Cleveland * Denver « Detroit « Houston 
Kansas City « LosAngeles ¢ Minneapolis *« NewYork «¢ Philadelphia 
Pittsburgh ¢ Portland (Ore.) «¢ Providence «* SanFrancisco ¢ Seattle 

St. Louis « Wenatchee and Yakima (Wash.) 

In Wisconsin: General Chemical Ccempany, Inc., Milwaukee, Wis. 
In Canada: The Nichols Chemical Company, Limited 
Montreal * Toronto * Vancouver 
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/ 
More Profits 
out of Mens Hose 


These mercerized men’s half hose had to be color- 


——s sf bright, color-f 1 soft-to-tl h to tickle the f 
right, color-fast and soft-to-the-touch to tickle the fancy 
j rt : i a > ag Col S as ’ y 
‘- gees = ae of buyers. In order to obtain the fetching bold pattern and 


buy-appeal finish, both dyer and chemist combined their 
efforts in choice and application of proper dyes and 
finishes. 

If you are experiencing difficulties with color or soft- 
ness on men’s half hose in your mill, find out how 


Amalgamated Products and Services can help you. 


Amalgamated Products include Hosiery Finishes, Dye- 


ing Assistants, Fabric Finishes and Scouring Agents. 





Amalgamated Field Representatives are men experienced 
in assisting with textile chemical problems. A modern 


research and production laboratory, fully equipped with 


ail facilities, is available to you for test and research. For 
ee sid — production and higher profits, call on 
oat Amalgamated. 
ee Yi 8 c 
me \ AMALGAMATED CHEMICAL CORP., Phila. 34, Pa. 
= \ 
\ Southern Division: 1819 Spring Garden Street, Greensboro, N. C. 


| Amalgamated 
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Announcement! 


ACETATE BLACK DYERS... 


amazing new developments have been taking place 
in the improvement of our AMACEL* BLACKS. 


Absolutely tops! the NEW, 


IMPROVED 
Amacel 


_ BLACKS 


tern and eee BLACK G. Ss. 


ied their 


lyes and eee BLACK iV EXTRA 


As developed with Developer BON or BONASOL* these new, improved Amacels give the 


JSC 


ve color- 





or solt- finest developed blacks obtainable. Perfected through the latest scientific advancements, 


out how 
they offer to a greater degree than ever, better fastness—simplified application—consistent shade purity’ 
os; Dye Both are suitable for box or jig ... both are highly: dispersed—practically water soluble 
ICs, 2 
Agents. —holding stain on adjacent white viscose to a minimum. 
yerienced 
nedeus American Aniline was the first successful U. S. producer of dyes designed especially for acetate fibres, 
sed with and high quality has kept Amacels at the top in this field. 
irch. For 
call on For detailed information on Amacel Black G.S. and Amacel Black IV Extra, as well as special data 
regarding your own particular requirements, consult our nearest branch. 
34, Pa. A.A.P. technicians are always happy to be of service. 
oro, N. C 
AMERICAN ANILINE PRODUCTS, INC. 
CP 50 Union Square, New York, N.Y. °¢ Plant: Lock Haven, Pa. © Branches: Boston, Mass. 
Providence, R. 1. © Philadelphia, Pa. ¢ Charlotte,N.C. © Chicago, Ill. ¢ Los Angeles, Cal. 
Chattanooga, Tenn. ¢ Dominion Anilines & Chemicals Ltd. « Toronto, Canada « Montreal, Canada 
y 2, 1949 


*Reg. U.S. Pat. Off. 











ANILINE & ALIZARINE COLORS 


TEXTILE CHEMICALS 


FINISHING MATERIALS 


FOR 
WOOL — COTTON — RAYON — ACETATE 
AND MIXED FIBERS 





FACTORY AT ASHLAND, MASSACHUSETTS 


NYANZA COLOR & CHEMICAL COMPANY, Inc. 


109 WORTH STREET NEW YORK 13, N. Y. 
FACTORIES: 
CHEMICAL MANUFACTURING CO., ASHLAND, MASS. + NEW BRUNSWICK CHEMICAL CO., NEWARK, N. J. 
BRANCHES: 
ASHLAND, MASSACHUSETTS 
549 West Randolph St., Chicago, Ill. + 675 Drexel Bidg., Philadelphia, Pa. @ 115 S.W. Fourth Ave., Portland, Ore. 


304 E. Moorehead St., Charlotte, N. C. 
CANADIAN AGENTS: 
Charles Albert Smith Limited, 123 Liberty St., Toronto, Canada 





+ 


* 
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For more lasting results 
in fabric processing, use 
Ahcowet RS... the all-purpose 
synthetic surface-active 
compound .. . effective in a pH 
range of 1-11. Wets 

and rewets faster, penetrates 
deeper, saturates more evenly, 


softens better. 


*Trade Mark Registered 


ESTABLISHED 1815 
PLANTS AT DIGHTON, MASS., CHARLOTTE, N. C. AND CINCINNATI, OHIO 


NEW YORK * CINCINNATI * BOSTON 
PHILADELPHIA * CHARLOTTE 
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° Leading printers use 
Aridye Pigment Colors 


beeause they 





One of the outstanding advantages of Aridye® Pigment Colors is 


that they require no after-treatment to develop the final shade. 


This means that for single-color work and multi-color patterns which 

can be printed with Aridye Pigment Colors alone, you can eliminate all 

ageing or steaming and soaping operations and cut out one drying 
process. After printing, the fabric is merely dried and then heat \ 


treated on an enclosed tenter or other suitable equipment. \ 


The savings in steam, chemicals and time can easily be 

calculated. In addition, the troubles frequently encountered in ageing 

are entirely avoided. Cutting out three operations speeds up production 
and allows quicker deliveries. An Interchemical technical representative will 
be glad to discuss with you in detail the many ways in which 


Aridye Pigment Colors can be of benefit to you. 





CHECK THESE OTHER ADVANTAGES: . 4% 


Colors as printed are final in shade & ea » 
Sharpness of mark \ a * 
Uniformity of shade cs 
Top fastness to sunlight ‘ f 
Fastness to washing 
Bright colors 
Ease of application 
No impairment of hand 
Can be used in combination with ordinary dyes 


Printing Machine 





Ager—ELIMINATED 


Washer—ELIMINATED 


\ 
1 
1 
l 
I 
I 
l 
! 
' 


Dry Cans—ELIMINATED 


AN ANA ee 


® e s - 


Dry Cans 


Interchemieal Corporation 
Textile Colors Division 


FAIRLAWN, N. J. + ROCK HILL, S.C. 
PAWTUCKET, R. I. 











MAYPON © MAYPON © MAYPON @© MAYPON | 









_ Maypon Super K 
and 


Maypon K 
for 


Household 
and 


Industry 


Maypon 4C | 
for 
Cosmeties 


Samples 
and 
Literature 


— 


MAYPON @© MAYPON @¢ MAYPON © MAYPON — ” 
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You Get Commercial Chemicals with Laboratory Purity 




































With a maximum iron content of only 8PPM in 


Hooker Sodium Sulfide and only 5PPM in the HOOKER RESEARCH PRESENTS 


Sodium Sulfhydrate you can understand why we 
are proud of the purity of these Hooker Sulfides. 2-CHLORO-5-NITROBENZOTRIFLUORIDE 


This minute amount of iron is matched by an 


NO? 
bs : P Rr ag 
especially low amount of other impurities in these 
Hooker products. C_)-er: 


Packaged in the form of small flakes, both prod- 
ucts are quickly and completely soluble in water. 


‘The clear solution can be used without se ttling or Synonym .... 2-chloro-5-nitrotrifluoromethylbenzene 
decanting. For smooth reactions—for good yields Molecular Weight .........--..+++++0+05 225.56 
without troublesome side reactions from impur- ae PON GED) «4. 02-0200 -0s- neers 148.6 
nae ; . — MND crocus ce Goh ot tae case ket 230.0°C 
itics, your safest course is to use Hooker Sulfides. atenativs tiled GOUND i.sc» anc cvcvcecs 1.5009 
Advanced manufacturing techniques, carefully Specific Gravity, 25/15.5°C ..........-... 1.5520 
controlled eo carefully selected raw ma- Another new development of Hooker Research in 
terials account for Hooker’s ability to produce benzotrifluorides is 2-chloro-5-nitrobenzotrifluoride. 
these pure sulfides on a commercial basis. It is a straw colored, thin, oily liquid. Because this 


chemical is so new, information available on its uses 


As an added convenience for those who use hae : seg : 
is limited. Literature does indicate however, its use as 


sodium sulfhydrate in large quantities this chem- an intermediate in the preparation of dyestuffs. 
ical is also available in liquid form in tank car Hooker 2-chloro-5-nitrobenzotrifluoride is at pres- 
qui antities. L iquid sodium sulfhydrate ts shipped ent available in pilot plant quantities. 


in concentrations of approximately 37°% or 450%. hose who are interested in investigating the po- 
tentials of 2-chloro-5-nitrobenzotrifluoride may ob- 
Spe cifications will be furnished upon request. tain samples by writing on their business letterheads. 
Technical Data Sheets and sample s will be sent Technical Data sheets giving more complete physical 

to qualified personnel making requests on their and chemical information are also available. 


business letterheads. 





DESCRIPTION ANALYSIS USES 
SODIUM SULFIDE NaS NaS ... aS C ithe Bs ae lease A In unhairing hides and wool pulling; desulfurizing 
Mol. Wt. .... 78.1 Se: Sa viscose rayon; in manufacture of dyestuffs, chem- 


ical intermediates, paper pulp, soap and rubber, 
as an ingredient of dye liquor for textile dyeing; 
caine ee bale ome ..... 8 ppm Max. boiling out linen; ore flotation and metal refining. 


M.P...... 100°C Other Na Salts ...... .... 2.00%, Max. 
Light buff colored solid in Fe 
flake form. Rapidly soluble 








in water; slightly soluble in Ca, Ba, Cr, Sin, Ph... 5... 1 ppm Max. SHIPPING CONTAINERS 
alcohol; insoluble in ether. Water of crystallization . . 36.5 to 34.5% RE ik ih vicadavanends 90 and 350 Ibs. net 
PE Dit wise ake wersesee 70 to 72% In unhairing hides, in desulfurizing viscose rayon; 
a : 1B 8 . 
(sodium hydrosulfide) NaoS 9 507 po in preparation of dyestuffs and other organic chem- 
DP ih ceictredew aware . 25% Max. } 


icals such as thioamides, thiourea, thioglycolic acid, 


~ a gael ae pos gp " ne Nan me ae os ‘ sen thio- and dithiobenzoic acids, sodium thiosulfate. 
Light lemon colored solid in jig ii sh ; Be se ene SHIPPING CONTAINERS 
flake form. Completely and Fe ......... -++++++ 5 ppm Max, Flake: Lacquer-lined steel drums. .90; 350 Ibs. net 
rapidly soluble in water, al- Cu, Ni, Cr, Mn, Pb .. | ppm Max. Liquid: Tank Cars ............... 
cohol and ether. Water of crystallization ..... 28 to 26% 


From Ashe Fatt of Mhe Earclh 


HOOKER ELECTROCHEMICAL COMPANY 





2 FORTY-SEVENTH ST., NIAGARA FALLS, N. Y. 
NEW YORK, N. Y. © WILMINGTON, CALIF. © TACOMA, WASH. 9-407 


SODIUM SULFIDE + SODIUM SULFHYDRATE + SODIUM TETRASULFIDE « CAUSTIC SODA + MURIATIC ACID + PARADICHLOROBENZENE * CHLORINE 
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for “ailing” woolen systems— 


PROXOL WOOL OIL 


Proxol Wool Oil is “just what the sprayed on the scoured wool, 
doctor ordered” for woolen Proxol assures vibrant health for 


systems. When atomized and your yarn and finished goods. 





* Soe, 





Your woolen system will act and feel 


* 





Procter & Gamble 


same way when you observe the 
“right on top of the world” when you __ trouble-free operation and the quality 


prescribe Proxol. You will feel the yarn and cloth produced with Proxol. 


Makers of Olate Flakes the universal low titer textile soap 
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@ In white discharge printing, you'll find that 
when you use Keltex as your print paste thick- 
ener you get exact and uniform paste viscosity 
. Maximum penetration . . . sharp, clean- 
edged line... true, even whites. 
Keltex is the modern algin thickening agent, 
unsurpassed for its high water-holding prop- 
erties. With Keltex you have assurance of con- 
sistent uniformity, because Keltex is a definite 
chemical compound processed to rigid phys- 
ical and chemical specifications. 


Easy and economical to use, Keltex is readily 


KELTEX....2 rrovucr or 


KELCO .ouesns 


On Cotton, Silk, 
Rayon and Wool 





soluble in cold water—requires no cooking 
or special treatment. Because it is entirely free 
of grit or cellulose, no straining or filtering is 
needed to insure against damage to rollers 
and screens. In addition, Keltex is easily 
washed out after printing to give your goods 
a soft and pliable hand. 


Our Technical Service Departmentis prepared 
to cooperate with you fully in adapt- 

ing Keltex to your particular re- 
quirements. Write to our nearest 

regional office. 





REFINED 
ALGIN 
PRODUCT 






20 N. Wacker Drive 31 Nassau Street 530 W. Sixth Street 
CHICAGO—6 NEW YORK—5 LOS ANGELES—14 


Cable Address: KELCOALGIN —New York 
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®@@@ faster, smoother scouring, at a cost 
comparable to that of high grade soap, on any type of grease 
wool, as well as skeins or piece goods. 

These are the results indicated by: (1) A series of com- 
parative runs with soap and with Onyxol 9162 made at the 
Lowell Textile Institute last Fall; (2) A subsequent mill run 
on 53,000 Ibs. of wool, scoured with this new synthetic 
detergent. 

You should study the complete data on these two tests 
embodied in Onyx Technical Report No. 19T, in order that 
you may reach your own conclusions as to the advisability 
of testing Onyxol 9162 in your own scouring train. 

Write for your copy now. Please indicate if you want 
more than one copy of the report. 


ONYX OIL & CHEMICAL COMPANY 


JERSEY CITY 2,N. J. 
CHICAGO + PROVIDENCE + CHARLOTTE * ATLANTA 


in Canada: Onyx Oil & Chemical Co., Ltd., Montreal, Toronto, St. Johns, Que. 
For Export: Onyx International, Jersey City 2, N. J. 


CHEMICALS FOR WOOL PROCESSING 
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Exact match, lowest-cost formula, helpful 
Technical Service... prompt delivery, 


you get them all when you 


sPecIFY National /lniline Dyes 


NATIONAL ANILINE DIVISION * ALLIED CHEMICAL & DYE CORPORATION 


40 RECTOR STREET,PNEW YORK 6, N.Y. ponent * PROVIDENCE + PHILADELPHIA + CHICAGO + SAN FRANCISCO 


IEENSBORO + CHARLOTTE + ATLANTA + NEW ORLEANS + CHATTANOOGA + 





* PORTLAND, ORE. 


TORONTO 








ft A New Product for 
DYERS ana PRINTERS 


LOMAR PW the new dispersing agent developed by Jacques Wolf & Co., 


assures more efficient and economical processing. 


e In Dyeing 


Level shades and uniform absorption of dyestuffs by the 


fibres, depend largely upon an even dispersion of colors 
TYPICAL OF THE 
DISPERSING ACTION OF LOMAR PW 


The contents of these two graduates are identical, except 
for a small percentage of LOMAR PW. Note the con- 
tinued even suspension and dispersion in the right hand 
graduate after standing ten times as long as the one 
at the left. 


in the dyebath. The addition of a small amount of 
LOMAR PW in pasting up indanthrenes or acetates 


solves this problem. 


In Printing 


When added to the printing paste, LOMAR gives finer 
particle suspension, improved flow and smoother consist- 
ency. By keeping the colors in suspension, LOMAR PW 


assures efficient, economical results. 


In Backfilling 
In backfilling, LOMAR PW is added to the heavy back- 


fill mixture of clay and starches to give uniform suspen- 
sion of the clay, good flowing properties and more uni- 


form results on the fabric. 


For complete information on LOMAR PW, 
send today for your copy of Bulletin No. 21. 


ES WOLF on, 


PASSAIC,N. 4d. 





Blane Fixe after 30 minutes Blanc Fixe after 5 hours 
— no dispersing agent — plus LOMAR PW 


Plants and Warehouses 


Plants: Passaic, Carlstadt, N. J.; 
Los Angeles, California 


Warehouses: Providence, R. |.; Philadelphia, Pa.; 
Utica, N. Y.; Chicago, IIl.; 
Greenville, S. C.; Chattanooga, 


Knoxville, Tenn. 
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ii d pEnnsTevANtA LODI, NEW JERSEY to 
T 


at ‘your service 


So that users of Eastman Acetate Dyestuffs in New Jersey, 
Pennsylvania, New York, and New England may avail themselves 
of the full benefit of Eastman laboratory testing and technical 
services, Tennessee Eastman Corperation maintains a well 


equipped modern dyestuff laboratory at Lodi, New Jersey. 


This central location is also/the site of a warehouse in 
which is stocked at all tintes a full line of Eastman Acetate 


Dyestuffs for prompt deliveries to dyers in those areas. 


Eastman Acetate Dyestuffs, obtainable in a wide variety of 
colors, are developed especially for the dyeing of synthetic 
fibers by scientists who have had long experience in the 
production of colors for cellulose products. These dyestuffs 
are manufactured under strict control +n a modern plant to 


assure uniformly high-quality materials. 


Tennessee Eastman Corporation (Subsidiary of Eastman Kodak Company) 


astman Hcetate VU yestutis 


@ Eastman Acetate Dyestuffs are also sold through 

Tennessee Eastman Corporation in Kingsport, 

Tennessee, and in Canada through Clough Dvyestuff 

Company Ltd... 33St. MathicuSt.,St. Laurent, Quebec. 
, 












Shown here is one view in the spotless modern 
plant where Swift’s Animal Protein Colloid is 
made. Operation is continuous, automatic... 
the product is “untouched by human hands,” 
not contaminated by foreign substances. 


Suvestigqate this 
Modern Process Agen 












V Swift's Animal 
Protein Colloid 


e from an exclusive 
Swift Process 





What 1s this 
modern process agent? 


Swift’s Animal Protein Colloid is made by an 
exclusive Swift process. Protein liquor is ex- 
tracted from bones and highly concentrated. 
This pure liquid falls on a bed of dry finished 
product which adheres evenly to the droplets. 
Then, by continuous and automatic schedule, 
these droplets travel through driers and are 
milled and screened. This whole operation is 
under precise synchronized control and is com- 
pleted in relatively short time. 

The result is a uniform granular form that goes 
into solution rapidly. It’s a purified product, 
light amber in color. 

Because plant and machinery are kept spotlessly 
clean —the finished product does not touch 
material which can contaminate it with foreign 
substances... because of the precise control pos- 
sible with Swift’s exclusive process, Swift can 
bring you this superior processing agent. And 
Swift’s Animal Protein Colloid has the same 
high quality and uniform characteristics the 
year round. 





mad 






Does your manufacturing process 


| 
| 
| 
| 
| 
| 
| 
| 
require... 1, An emulsifier? 
| 2. A flotation agent? 
| 3. A gel structure? 
| 4. A settling agent? 
| 5. A protective coating? 
! 6. A sizing agent? 
I 7. A carrier of pigments? 
! Bae i hy ag - ad 
b ase for pigment: 
10. An oilproofing agent? 
| 11. A flocculating agent? 
| 12. A clarifying agent? 
| 13. A filtering agent? 
| 14. A stiffening agent? 
15. A mordant? 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
L 


Swift’s technical service yours, 
investigate now 
Write or phone for one of Swift’s special repre- 
sentatives. He will call and discuss Swift’s 
Animal Protein Colloid with you. This process 
agent may be just what you are looking for. 
Write to: 


This modern process agent, Swift’s refined Animal 
Protein Colloid, has properties which may be em- 
ployed in a wide number of processes. Even though 
you have used other processing agents, be sure you 
investigate Swift’s Animal Protein Colloid now. It 
has unusual properties. It may meet the requirements 


. 4 i ' 
ee SWilt & Company 
ones, 


ADHESIVE PRODUCTS DEPARTMENT 
i es i ce is is in a i i Gah ein iin ace nahin GES ct save esias eh cn | 





e, Chicago 9, illinois 


*Commercially high quality bone glue. 


4127 Packers Avenu 
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how SYNERGISTIC ACTION 
gives you higher detergency 
at lower costs... 


CEPT 







Cleaning power of Santomerse No. 1 


Cleaning power of tetrasodium pyrophosphate 





Mathematical average cleaning power of Santomerse No. 1 and TSPP 













an 
ex- 
ed. 
ed 
‘ts. 
le, 
ire 
is 
m- A substantial bonus in detergency is yours at lower cost by employing the 
synergistic action of two Monsanto products — Santomerse No. 1 and tetra- 
eS sodium pyrophosphate. What is synergistic action? Suppose, for example, you 
ct, mix Santomerse No. 1, a product of high detergency, with TSPP, having lower ~ 
cleaning power, you naturally expect effectiveness that strikes an average of 
- the two. Actually, however, the result is detergency higher than the average 
- ... higher than the cleaning power of either product. This co-operation of the PROMPT DELIVERY of Santomerse No. 1 
s- two Monsanto products, bringing a bonus in effectiveness, is synergistic action. or TSPP can be made from the nearest of 
an thirteen shipping points. (*Shipping 
sail Since TSPP is priced even lower than economical Santomerse No. 1, the use of points; {Producing and shipping points.) 
ne the mixture lowers your costs while delivering higher detergency. 
he Seette, Wesh 
Look into the possibilities of synergistic action in reducing your costs while (+ resend ov ii a 
increasing the efficiency of your cleaning and scouring operations. For details, oonanl fen erm BIST 
contact the nearest Monsanto Sales Office or write: MONSANTO CHEMICAL Rea “ae 9 “ae 
. COMPANY, Desk D, Phosphate Division, 1779 South Second Street, St. Louis Wom Stevie 
1 4,, Missouri. "tee Aagetes, Come anger ahead 
ss DISTRICT SALES OFFICES: Birmingham, Boston, Charlotte, Chicago, Cincinnati, Cleveland, Detroit, Los veaainsns 
or. Angeles, New York, Philadelphia, Portland, Ore., San Francisco, Seattle. In Canada, Monsanto (Canada) 


Ltd., Montreal, Santomerse: Reg. U. S. Pat. Of. 














MONSANTO CHEMICAL COMPANY : 
Desk D, Phosphate Division ; 
1779 South Second Street, St. Lovis 4, Missouri ° 
Please send, without cost or obligation: ___Data on Santo- °* 
merse No. 1 and TSPP. : 
Name a aca Oa ; 
Company - : 
Street “ = = — ‘ 
a ___Zone___ State = ; 
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Typical Analysis 


This particular beaker works in our research lab. One. thing it RED OIL 
has revealed about FATTY ACIDS is their versatility. Since we first Titre ball : — 
bought it, we’ve seen the fatty acid industry change immeasurably. a snl os we pe 
Manufacturers who once considered fatty acids as crude prod- Color Lovibond 
ucts, mow are recognizing the fact that fatty acids are mot step- s - — 
) i y ks to this beaker and thousands like it iS See 
children. They can see, thanks ; Negi’ alg Saponification Value 196-199 
that fatty acids are products for which new applications are being Acid Value 195-198 
found at an amazing pace. % F.F.A. as Oleic 
| = es tee iz Acid 98% -99.5% 
| Write for our booklet, “Fatty Acids in Modern Industry,” for ledine Value 88-91 
' 





more information on how progress improves your product. 


MANUFACTURERS SINCE 1837 


Ws RE i 

AGENTS: : 
Soe Soe : ~~ Inc. Moreland Chemical Co. 
Baker & Gaffney ene 5 © 
Philadelphia 7, Pennsylvania Smead & Small, Inc. nhs 
ee a Cleveland 15, O. 2 Ss ra ‘ ; 
s F i , Calif. : 
Cadillac Chemical Div. Charles Albert Smith, Ltd. : ‘ 
Nelson Chemical Corp. Toronto 3, Canada ins : 
Detroit 27. Mich. Thompson Hayward Chemical Co , ’ 
J. C. Ackerman ; 2 
Pittsburgh, Pa. Kansas City 8, Mo. (and branches) . 
Braun Corp. James O. Meyers & Sons B% 
Los Angeles 21, Calif. Kenmore, Buffalo, New York 
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 REPCOLENE K-50 hen 6 wile Weld of anpllealion as 8 
penetrating— scouring —wetting—leveling, dispersing agent 


STABLE IN HARD WATER— COMPATIBLE WITH SOAP 
REPCOLENE K-50 tas great softening action on animal and vegetable fires, 
REPCOLENE K-50 is economical as it greatly reduces the amount 


of finishing compound required after scouring and dyeing operations 
Sa fee Percere rene seecr 


_ REFINED PRODUCTS CORPORAT 


_ Manufacturing Chemists + LYNDHURST + NEW JERSEY — 
baat * Manviacturers of PERMA-CIDE, the approved, outstanding, mildew-precfing agent 
Southern Representative: DYER S. MOSS, 1301 Liberty Life Bidg., Charlotte, North Caroling = 


E, t. LEGG, 8 Harding Ave., Providence, R. 1. “i 
; Se Rain Riorecenetves: { CLARENCE E. MOSS, 19 Wilson Ave., Rumford (16), ®t. 


io Representative, SIDNEY SPRINGER, 120. Vermont hve Angeles 7 alfen 








CSTE en? 
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advantageous P roperties 


 WLECOMG ACH 


in TEXTILE printing and dyeing 


GLUCONIC ACID is an economical, non-toxic, non-corrosive agent 
applicable for general use in varied phases of textile dyeing and 
printing. Four characteristics of this organic sugar-acid are particu- 
larly advantageous. 


important Metal Sequestering Properties — Gluconic Acid possesses 
important sequestering and metal complex-forming properties, combining with 
contaminants such as iron, copper and aluminum. This results in clear, sharp, bright 
colors with many dyes — particularly with soluble vat dyestuffs. 


A Mild and Efficient Acid Medium — Gluconic Acid produces a mild and 
efficient acid medium for the development of soluble vat dyestuffs in linen and cotton 
piece goods by chlorate acid or neutral steaming processes. 


An Ideal Buffer Catalyst — Gluconic Acid, upon neutralization with ammonia 
or ammonia derivatives, becomes an ideal buffer catalyst when used in 
preparation of stable vat-soluble dyestuff print pastes for screen application and 
high-speed machine work. 


Less Destructive to Cloth Fibers — Gluconic Acid is considerably less 
destructive to cloth fibers, and is suitable for the acid development, rinsing, 
exhaustion of dye baths, scouring and finishing processes. 


PFIZER GLUCONIC ACID 


is available as a 50% aqueous solution. You will find it economical and 
easy to handle in most formulations. Ask our Technical Service Staff about 
applications, or let us send you a sample and literature. Chas. Pfizer & 
Co., Inc., 630 Flushing Avenue, Brooklyn 6, N. Y. 


Di | ) lf Manufacturing Chemists Since 4849 
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Combines iu oue Product 


A high degree of detergency 
Extremely fast wetting action 


Excellent properties of disper- 
sion and emulsification 


NONIC 218 is an excellent detergent and wetting 
agent at low concentrations (under 0.05%) over wide 
ranges of pH, water hardness and temperature. It is unusual 
for a single product to demonstrate these and other important 
surface active properties to such a high degree of efficiency. 


THESE CURVES SPEAK FOR THEMSELVES 


DETERGENCY ON COTTON AND WOOL (Lounderometer) WETTING ACTION (Draves test) 


| 


a= 
| 


0.03 0.04 0.05 0.06 0.07 0.03 0.04 0.06 0.08 
PERCENTAGE CONCENTRATION OF NONIC 218 


* 
AVAILABLE in commercial quantities. 


For additional information 


*Formerly NYON 218 write to Dept. J. 


SHARPLES CHEMICALS Inc. 











Valuable additions 
to our 
line of ... 


Pharmasols 


produces a bright yellow Brown of 
Brown 2AaG excellent fastness to washing at a 
low cost. 





produces a warm Brown of general 


Brown R all-around fastness. 


yields a deep Brown at low cost and 


Seal Brown is of good all-around fastness. 


THE THREE NEW BROWNS PRODUCE DESIRABLE 
TAN SHADES WHEN PRINTED IN REDUCED STRENGTH 


mm> THESE NEW BROWNS, Qa 


especially Seal Brown and Brown R, 
are easy to apply and show a very 
pronounced improvement in their 


FASTNESS TO LIGHT 


against our former Browns 


"REG. U. 8. PAT. OFF. 


CARBIC COLOR AND CHEMICAL CO., INC. 
451-453 Washington Street, New York City 


BRANCHES: IMPORTERS OF THE MANUFACTURES OF EXCLUSIVE DISTRIBUTORS OF 
PHILADELPHIA DURAND & HUGUENIN S. A. PHARMASOLS 
PROVIDENCE HAMILTON, ONT. BASLE, SWITZERLAND PHARMOLS 
CHARLOTTE, N. C. PHARMACINES 


Representative: Los Angeles (Hathaway Allied Products) 
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... we have gained a fundamental knowledge of dyers’ 
problems and practical dye application, enabling us to set-the-pace 
in the invention of NEW DYES 
TO MEET SPECIFIC DYEING PROBLEMS. A | a4 SD | ' s " 
Send us your problems. . . Vg é | ZY ; g 


benefit from this experience. 
READING ~+ PA. 
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THE SPECTROGRAPHIC DETERMINATION 
OF CHLORINE IN TEXTILES 


WILLIAM W. A. JOHNSON and DANIEL P. NORMAN 


New England Spectrochemical Laboratories, Ipswich, Mass. 


ITH the increasing use of chlorine 

treatments for wool and of chlor- 
ine-sensitive resins for other textiles, there 
is need for a rapid and accurate method 
for determining the chlorine content of 
small samples of fabric. In 
publication (1) we reported on a spec- 
trographic method for determining chlor- 
ine and other halogens by means of a 
condensed spark source. The lower limit 
of detection of chlorine by that method 
was of the order of 0.5% or, on an abso- 
lute scale, 900 micrograms. This limit 
was not sufficiently sensitive for the pur- 
pose of determining chlorine pick-up in 
resin-treated textiles. It is well known, 
however, that exceedingly minute amounts 
of fluorine can be detected spectrogra- 
phically as calcium fluoride (2,3). We 
therefore investigated the possibility of 
detecting chlorine in the form of a dia- 
tomic radical. The well-known Beilstein 
test for halogens (4) in organic compounds 
involves the burning of the halogen-con- 


an earlier 


taining sample on a copper wire with the 
consequent formation of a green copper- 
halide coloration in the flame. Lamb, 
Carlton, Hughes and Nichols showed that 
this test is very delicate and can be made 
satisfactorily (5), and this 
test has been adopted in official specifica- 
tions (6). We attempted to photograph 
the copper chloride kands by mixing cop- 
per and chlorinated compounds and arc- 
ing them (by the technique used in de- 
termining calcium fluoride) but found 
that the CuCl band system consists of five 


quantitative 


extensive systems, and the energy was 
divided fairly equally among them so 
that the absolute sensitivity attainable 


was only a slight improvement on that 
obtained by the direct sparking of the 
sample in a CO. atmosphere. 

Several years ago we made a study of 
the of the CaCl band heads 


utilization 
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for the determination of Cl in a group 
of compounds unrelated to the present 
work, and, while considerable improve- 
ment over the direct sparking was ob- 
tained, the results were satisfactory only 
when the sample was available in certain 
matrices. A literature survey showed that 
the difficulties encountered with the CuCl 
spectrum would be equally troublesome 
in the CaCl spectrum. 

Hence, it appeared necessary to find a 
metal halide with a fairly simple mole- 
cular spectrum, dominated by a bright 
band possessing a sharply defined head or 
other positively identifiable feature re- 
sponsible for a fair fraction of the total 
Arc runs on mixtures of alu- 
minum powder and mixtures of halo- 
genated organic compounds showed that 
aluminum chloride emission spectra at 
2610 could be realily observed at high 
chlorine concentrations, but were masked 
by atmospheric carbon bands at low con- 
centration. To avoid this masking, alumi- 
num-halogen mixtures were placed in a 
tube of the type illustrated in Fig. 1 and 
the arc was operated in a vacuum. Under 
these conditions as little as 5 micrograms 
of chlorine could be detected as aluminum 


emission. 


chloride. 

The discharge voltage required to ex- 
cite the AIC] band was found not to be 
critical so long as it exceeded 1000 volts. 
However, the current 
critical; it had to be sufficiently high to 
destroy an appreciable portion of a fab- 


was found to be 


ric sample. Chlorine values were satis- 


factorily reproducible at currents of 1 
amp. or higher. 

The following conditions were found 
to yield the optimum sensitivity and ac- 
curacy: One square inch of fabric was 
shredded with and mixed with 
1/10 gm. chlorine-free aluminum powder. 


(Most 


scissors 


commercial aluminum powders 
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were found to contain traces of chlorine. 
When a batch is found which is chlorine- 
free, it is reserved for this purpose.) 
The mixed aluminum-plus-fabric charge is 
placed in a cup machined from 4” 
brass or copper rod and introduced into 
the discharge tube on a tungsten rod 
sealed by a graded glass seal to a standard 
taper joint. A pointed upper electrode is 
threaded to a similar tungsten support 
and inserted into the discharge tube so 
that it is 1 cm. from the surface of the 
sample. The exact dimensions of the as- 
sembly are of no importance so long as 
they are reproduced accurately on suc- 
cessive runs. The tube is evacuated to a 
pressure of 2 mm. mercury and the dis- 
charge operated by connecting the tung- 
sten lead wires to the secondary of a 
suitable transformer. An exposure time 
of 1 min. is usually adequate to give am- 
ple light intensity. The aluminum chlor- 
ide band at 2610 A is relatively sharp, 
and in the vacuum discharge is not close 
to any other bands or lines, so that it can 
readily be observed with a small spectro- 
graph of low dispersion. The accom- 
panying photograph (Fig. 2) made 
with a small prism spectrograph with a 
dispersion of 70 Angstroms per milli- 
meter at 3200 Angstroms. The first spec- 
trum on the figure is that of the pure 
aluminum powder. The second spectrum 
is that of pure aluminum chloride while 
the third and fourth spectra are respec- 
tively those of aluminum powder plus a 
wool sample and a cotton sample, each 


was 


containing .02% Cl. 

For a quantitative determination of 
chlorine it is necessary to calibrate the 
observed brightness of the aluminum 
chloride bands in terms of milligrams per 
inch of fabric. For occasional 


calibrations can be 


square 
determinations 
made satisfactorily by the external stand- 


such 
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ard method (7). For routine determina- 
tions calibration is much more satisfac- 
torily obtained by the internal standard 
technique (8). Both methods are described 
below. 


1. External Standard Method 


In this system the spectrum of the sam- 
ple whose chlorine content is to be deter- 
mined is photographed between the spec- 
tra of samples of known chlorine content. 
Such standards may be prepared by im- 
pregnating chlorine-free cloth with solu- 
tions containing various concentrations of 
a metal organic halide such as tin dichlor- 
acetate. The chlorine content of these 
standard samples can then be obtained 
directly by determining the amount of 
tin in the samples. Standard samples 
prepared by this method yielded results 
which were identical to those obtained 
with reference standards which had been 
chlorinated directly with hypochlorite 
and whose chlorine content had been de- 
termined by conventional chemical meth- 
ods. 


2. Internal Standard Method 


In this method, a suitable reference 
compound is incorporated either into the 
aluminum powder or onto the sample so 
that its spectral bands are present with 
constant intensity in all spectra. The 
chief difficulty is that of incorporating 
a suitable material with the aluminum 
powder. Tin oxide can be incorporated 
into the Al powder by mixing, but, be- 
cause of the tendency of Al to “run” or 
flow in grinding, this process is rather 
tedious if properly done. 

Another technique found to be fairly 
satisfactory is to apply a 0.1% alcoholic 
solution of cadmium nitrate to the fabric 
sample before macerating and mixing with 
Al powder. 

A series of fabrics of known chlorine 
content are spectrographed using one of 
these internal standards and a calibra- 
tion curve is drawn relating the relative 
intensity of the bands of SnO or CdO 
and CdH to the bands of AICI, as a func- 
tion of chlorine concentration. The chlor- 
ine concentration of an unknown com- 
pound can then be determined by meas- 
uring the ratio of the brightness of its 
AICI bands to the bands of the reference 
standard and reading the corresponding 
concentration of chlorine from the cali- 
bration curve. Ten samples can be meas- 
ured in one hour by this system once the 
calibration curve has been established. The 
calibration curves for wool and for cot- 
ton fabrics are not identical, and separ- 
ate reference standards must be prepared 
for each class of fabric, because the 
standards and the unknown textiles must 
absorb and retain the same amount of 
Internal Standard from the solution. 
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It is readily possible by these methods 
to determine variations in the chlorina- 
tion treatment of fabrics or finished gar- 
ments such as socks, at intervals spaced as 
closely as 1 cm., so that the uniformity 
of Cl retention as a function of garment 


shape or fabric weave can be readily 
determined. 
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Creaseproofing Textiles—Urea- 
Formaldehyde Condensed Under 
Specific Conditions G, 2, 04 


U. S. Pat. 2,456,191 
(Reichhold Chemicals, Inc., Hewett, 
December 14, 1948) 


The specification states that urea-for- 
maldehyde condensates have largely been 
described in literature and that their use 
in textile processing has often been rec- 
ommended. U. S. Pat. 2,034,479 (1936) 
is especially mentioned. It comprises 
preparing condensates at a ratio formal- 
dehyde: urea = 2:1. The ingredients are 
mixed here with acetic acid, made alka- 
line after condensing with a non-volatile 
base (NaOH) so that sodium acetate is 
formed in the solution. This same speci- 
fication contended that the use of volatile 
alkalies which have to be removed later 
on by distillation is disadvantageous. In 
contrast to this reference the inventor 
found that the same proportion of the 
components (1.9-2.1 mols formaldehyde: 
1 mol urea) can give a much better effect 
when a mixture of ammonia and sodium 
acetate (as buffer) is selected. Urea, for- 
maldehyde, sodium acetate and ammonia 
are mixed and heated to 90°C. After two 
hours ammonia is removed by distillation 
and the batch which became gradually 
slightly acid, pH=5.5, was adjusted again 
to a value of 7.4 by adding alkali. The 
advantages of this process are seen in a 
slow formation of the resin condensate 
by the gradual increase of acidity, where- 
by small and uniform particles result 
which can be applied evenly and do not 
tend to form larger molecular aggregates. 
Consequently these small sized uniform 
particles penetrate the fiber’s surface eas- 
ily while particles of larger size fail to 
migrate through the surface and the pores. 

References cited by the Patent Office, 
among others: 

U. S. Pat. 2,263,289 (Gen. Electric): 
urea formaldehyde condensates are re- 
acted in ammoniacal solution. The char- 
acteristic feature consists here of adding 
nitro-urea, NH:CO.NH.NO., in alkaline 
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solution to the resin forming components. 

U. S. Pat. 2,247,764 (Nevin): adhesives 
are produced by combining urea, formal- 
dehyde and cresylic acid in the presence 
of small amounts of ammonia, glycerine 
and phosphates. 

U. S. Pat. 2,034,479 (MacDonough- A. 
D. Little): the patent quoted in the pre- 
amble of the present specification. It re- 
lates to acid condensation (pH between 
3 and 5). The tendency is to avoid hy- 
drophobic condensate formation and to 
obtain condensates in a hydrophilic state 
by establishing the proper relation be- 
tween pH value, concentration of the 
composition and state of dissociation. 


Dyeing Nylon—Direct Dyeings 
on Resin Impregnated 


Fibers C, 4, 07 


U. S. Pat. 2,458,397 
(Courtaulds Ltd., James H. MacGregor, 
January 4, 1949) 


The patent specification quotes B. P. 
547,844 (Courtaulds Ltd., Whittaker-Wil- 
cock) disclosing a new method for dyeing 
nylon with direct dyestuffs from acid 
baths in the presence of an organic com- 
pound, suitable for increasing the dye 
affinity. Such compounds are cyanamide, 
melamine and other substances of this 
group. The present invention differs 
from this method in that dyeing of nylon 
fibers is carried out on fibers impregnated 
with an insoluble condensate of formal- 
dehyde with cyanamide or derivatives 
thereof such as dicyandiamide, melamine, 
guanidine or substitution products there- 
of. The single components are either 
padded in non-condensed or pre-con- 
densed, but still water soluble, state and 
cured within the fiber by subsequent heat- 
ing. Not more than 20 gm. per liter of 
the resin-forming compounds should be 
used because otherwise a complex com- 
pound of dyestuff-formaldehyde cyana- 
mide might be formed, impairing the 
quality of the dyeing. The method is said 
to be especially useful for direct dyeings, 


AMERICAN DYESTUFF REPORTER 


having otherwise poor affinity to nylon. 
Examples for this type of dyestuff are 
Chlorazol Fast Pink BKS (Colour Index 
353) and Chlorazol Black BHS. The dye- 
bath is kept acid like that described in 
B. P. 547,844. According to an example 
a nylon fabric is padded in a solution 
of diphenyl guanidine and formaldehyde, 
squeezed so that 70% solution is re- 
tained, dried under 100°C. and heated 
thereupon at 140°C. for 10 min. The 
thus treated fabric is dyed at 90°C, for 
an hour in 2% Chlorazol Fast Pink BKS 
and 7.5% acetic acid 80%. It was ob- 
served that the dyestuff was almost com- 
pletely exhausted. The shade proved to 
be fuller than that on non-treated mate- 
rial and the hand is moreover improved, 
being less “soapy” than usual. 


References cited by the Patent Office, 
among others: 


U. S. Pat. 2,536,677 (same inventor): 
quite generally the affinity of cellulose is 
increased by treating the material prior 
to dyeing with a solution containing for- 
maldehyde, a guanidine salt and a dicar- 
boxylic acid (adipic acid), heating there- 
upon at curing temperatures. 

U. S. Pat. 2,347,143 (Courtaulds): im- 
provements in dyeing nylon with direct, 
acetate and acid colors are reported. The 
yarns are subjected in an autoclave to 
temperatures above 100°C. 

U. S. Pat. 2,317,965 (Gen. Aniline): 
water resistance is imparted to direct dye- 
ings by a pre- or aftertreatment with con- 
densates of ethylene imine and di-isocya- 
nate. 


Other references are: 


The affinity of acetate cellulose fibers 
(similar in their dyeing behavior to ny- 
lon) to direct, acid or sulfur dyes can be 
increased by incorporating acryl poly- 
mers or vinyl-maleic acid polymers (B. P. 
480,297, Rhodiaceta and B, P. 459,594, 
Aceta). French Pat. 908,599 (Ciba) sug- 
gests likewise pre-treating material having 
no affinity to organic dyestuffs with a con- 
densate of formaldehyde melamine or 
formaldehyde-dicyandiamide. 
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AN INDEX OF THE WATER-REPELLENCY OF TEXTILES FROM 
THE SURFACE TENSION OF AQUEOUS SOLUTIONS 


H. A. SCHUYTEN, J. W. WEAVER and J. DAVID REID 


ETHODS of determining the water- 

repellency of textiles are innumer- 
able and many reviews have appeared 
discussing the relative merits of the more 
important ones (6, 7, 8, 11). Most of 
these methods have the utilitarian object 
of determining the practicality of using 
& particular piece of cloth for the manu- 
facture of water-repellent clothing and 
are, consequently, not generally applicable 
to the observation of small differences in 
the samples tested. 

During work which included a study 
of the relative efficiencies of various wa- 
ter-repellent compounds, and changes in 
efficiency due to method of application, 
laundering, and dry-cleaning, a method 
was desired which would be capable of 
critical evaluation of small differences. 
Since the water-repellency of the com- 
pound itself was desired, it was felt that 
the measurement should be as indepen- 
dent as possible of the type of cloth used 
and should measure the surface effect 
only. With these requirements in mind 
several methods were considered. 

Slowinske and Pope (11) state that all 
the water-repellency tests presently used 
or described in the literature fall into 
two classes: (A) those which measure re- 
sistance to wetting of the fabric itself 
and, (B) those which measure resistance 
to penetration of water through the fab- 
ric. Tests in class A are influenced only 
to a minor, if not negligible, degree by 
fabric construction while those in clas: B 
measure a combination of water-repel- 
lency and fabric constructions and are in- 
tended to evaluate the fabrics on the ba- 
sis of intended use. In either class, the 
basic consideration of the repellency of 
the fabric must begin with the nature of 
the repelling agent or agents. These are 
usually classified by use of such tests 
as the Spray Test (1, 10, 12), Immersion 
Absorption (1, 10, 12), Dynamic Absorp- 
tion (9, 12), Wetting Time (3), and con- 
tact angle measurements (4, 14). But each 
of these tests has some limitations. 


*One of the’ laboratories of the Bureau of 
Agricultural and Industrial Chemistry, Agricul- 
tural Research Administration, U. S. Department 


of Agriculture. 
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Southern Regional Research Laboratory* 


New Orleans, Louisiana 


The Spray Test, while being rapid and 
easy to manipulate, merely classifies sam- 
ples into groups, without being able to 
distinguish between the “very good” and 
“excellent” samples. The values are ap- 
parently arbitrarily assigned and _inter- 
polation is invalid because the values are 
not numerically related. Moreover, since 
the falling drops have kinetic energy, fab- 
ric construction influences the results ob- 
tained. In the Immersion Absorption 
test it would appear that the thickness 
and other physical characteristics of the 
fabric would affect the results. Dynamic 
Absorption would appear to suffer from 
the same defects only magnified by the 
impact of the moving water. The Wet- 
ting Time, as well as some methods for 
measuring contact angles (4), is ordinar- 
ily performed on yarns instead of the 
whole fabric, and the physical charac- 
teristics of the treated yarn may be quite 
different from the parent fabric. In all 
of these tests except those which meas- 
ure contact angles, the results are not 
absolute, but are relative to some arbi- 
trarily selected standard. 

On the other hand when the contact 
angle is measured, the surface tension 
of the solid material is indicated although 
not measured directly. Unfortunately, the 
measurement of the contact angle of wa- 
ter with a fabric is not only difficult and 
tedious but also evaporation often in- 
creases the humidity in the immediate 
vicinity of the drop and changes its tem- 
perature, which may lead to errors. 

Although the surface tension of the 
liquid is not prescribed in many of these 
tests, most call for “pure water” of some 
definite temperature, thus more or less 
restricting the surface tension to approxi- 
mately 72 dynes/cm. On the two premises 
that (1) water-repellency of a pure sub- 
stance is a function of its surface tension 
and (2) that the physical characteristics 
of the fabric can be measured by existing 
methods, there remains the need for a 
method of measuring the surface tension 
of the pure substance or of the substance 
after application to a fabric. Since the 
surface tensions of solids cannot be meas- 
ured directly by any known means, an 
indirect method is indicated, 
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A method is reported here which has 
been devised for indicating the relative 
surface tensions of solids by determining 
the surface tension of a standard liquid 
which will wet the solid under selected 
conditions. The liquid selected was water 
containing various amounts of a wetting 
agent, prepared in such manner as to ob- 
tain a series of solutions with surface 
tension values ranging from 26 to 72 
dynes/cm. The method will be termed 
the “Rolling Drop Method” of indicating 
water-repellency. The surface tension 
value of the liquid, in dynes/cm., is called 
the “water-repellency” index of the solid. 
Consider the classical equation: 


ys = Fis + Yu COs Q 
or cos Q = ys — 18 
Yu 
where: ys = Surface tension of the solid 
vs. air. 
yts = Interfacial tension between 
the liquid and the solid. 
yx = Surface tension of the liquid 
vs, air. 
@ = Angle of contact between 


liquid and solid. 

The solid will wet when @ is less than 
90°, that is, when ys is greater than yrs. 
Conversely, when ys is lower than 71s, 
the solid will not wet, since Q is greater 
than 90°. For a given solid it should be 
possible to vary y. and arrive at that 
point where ys yus and the contact 
angle is exactly 90°. Any value of yx less 
than this would produce wetting. Prac- 
tically, however, this point is difficult to 
determine visually; and since time enters 
into almost any method of determination, 
the results are further obscured by evap- 
oration of water, absoption by the cloth, 
and similar interfering factors, 

During the preparation of this paper 
there was published a discussion by An- 
tonoff (2) in which he makes use of his 
controversial equation: 

1 — 2 = Yx 
where: 7: = the surface tension of one of 
two phases in equilibrium. 
the surface tension of the 
second of these two phases. 
the interfacial tension be- 
tween the two phases. 


= = 


joa = 
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Resistors are 4 watt 


Figure 1 


Circuit Diagram of Electrical Indicator 


Antonoff shows by reasoning similar to 
that of the present work that the point 
of wetting takes place when yx = O. 
This would make ys =y. when EC = 90°, 
in Opposition to the value just proposed 
for ys. However, if the wetting point is 
taken to be proportional to ys the argu- 
ment disappears. 

If the solid is inclined and the liquid 
allowed to drop onto the surface and roll 
down, the variations in contact angles be- 
come apparent by the shape of the roll- 
ing drop and the length of the “tail” 
which follows the drop.. As the yr 
diminishes, these “tails” become longer, 
depositing droplets on the surface, and 
finally leave a continuous trail. The y: 
necessary to produce this effect is there- 
fore a measure of the ys, provided all 
other variables, such as temperature, vol- 
ume of liquid, angle, etc., are constant. 
For a series of solids the various values 
for yx. necessary to produce continuous 
wetting would be related to the values 
for ys, and therefore also related to the 
“water-repellency” of the solid. 

Essentially, the “Rolling Drop Method” 
involves the determination of the highest 
surface tension that will wet the surface 
of the material being examined, as shown 
by the leaving of a continuous trail on the 
surface of the material. The visual deter- 
mination of this point is difficult, espe- 
cially when the solutions employed vary 
in surface tension by only 1 dyne/cm. By 
using standard solutions which are suffi- 
ciently ionic, the closing of an electrical 
circuit (Figure 1) has been utilized to 
determine the end point. Simpler cir- 
cuits, could, of course, be employed, ac- 
tuating any visual or audible indicator. 


Experimental Results 


APPARATUS.—In the preliminary ex- 
periments, the surface to which the sam- 
ples are attached was constructed so that 
the angle and length of path might be 
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To sample electrodes 


varied. After conditions were selected, 
as described below, the apparatus 
constructed so that the angle was fixed at 
45° and the length of path was four in- 
ches, The assembled apparatus is pictured 
in Figure 2. The inclined panel is ap- 
proximately 8 inches by 10 inches. The 
upper clamps were assembled from or- 
dinary wooden clothes pir and_ the 
troughs manufactured from 20-gauge cop- 
per sheeting. These troughs are scoop- 
shaped, approximately 114 inches long 
and 34 inch wide at their widest part. 
The end of the trough which presses 
firmly against the sample is approximate- 
ly 1 inch wide. These troughs are elec- 
trically bonded and connected to one ter- 
minal of the indicator circuit. The lower 
clamp was made from brass rod, installed 
under spring tension and connected to 
the other terminal of the indicator cir- 
cuit. A trough at the lower end of the 
inclined plane collects waste liquid. 

The electrical indicator was housed as 
shown in Figure 2 and consists of a tun- 
ing eye tube and its complimentary parts. 
This indicator tube contains a circular 
fluorescent screen, one segment of which 
is dark when the circuit is open. When 
the circuit is closed the entire screen 
fluoresces. The circuit diagram is given 
in Figure 1. When contact between the 
electrodes is established the “eye” closes. 
The variable resistance, shown in the 
drawing, was introduced to allow for in- 
creasing or decreasing the sensitivity. It 
was found advantageous, however, to em- 
ploy the indicator at maximum sensi- 
tivity. 


was 
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Figure 2 
Assembled Apparatus 


PREPARATION OF SOLUTIONS.— 
Solutions were prepared (1) with surface 
tensions from 26 to 60 dynes/cm. from 
commercially available dihexylsodiumsul- 
fosuccinate (Aerosol MA)* in water con- 
taining 0.25% sodium chloride, and (2) 
with surface tensions from 60 to 70 
dynes/cm. from n-butyl alcohol in water 
containing the same amount of sodium 
chloride. Any reasonably pure water may 
be used surface tensions are 
measured directly. 

The solutions were approximated by 
use of concentration-surface tension curves 
experimentally derived, and brought to 
the proper surface tension by trial and 
error, using a duNoiy tensiometer and 
correcting readings according to the tables 
derived by Harkins and Jordan (5). The 
measured surface were accurate 
within 0.1 dyne/cm. 

Approximate surface 
ciated with the two mixtures used in this 
investigation are tabulated below. 


since the 


tensions 


tensions asso- 


For Aerosol MA solutions: 
Percent Aerosol MA in 
0.25% aqueous NaCl 


Approximate 
surface tension 


015 60 dynes/cm. 

.050 50 

Ay? 40 

.300 35 

475 30 

.620 28 

| 27 

.900 26 
*The use of trade names of wetting agents 
throughout this paper is meant to facilitate iden- 
tification and is not to be taken as an endorse- 

ment of these products over any others 
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For butanol solutions: 


Percent butanol by volume Approximate 
0.25 aqueous NaCl surface tension 
0.1 69 dynes/cm. 
0.2 66 
0.3 64 
0.4 63 
0.5 62 
0.7 59 
1.0 56 
2.0 48 
4.0 38 


Obviously surface tension values will 
vary with the origin of the water and the 
purity of the reagents employed. 


SELECTION OF CONDITIONS.—For 
convenience, the ambient conditions used 
were those of a constant temperature-hu- 
midity room (70°F. and 65% R.H.), Al- 
though the effects of different relative 
humidities were not fully investigated, 
the small variations encountered under 
laboratory conditions made no difference 
in results obtained. The lowering of the 
temperature of the drops by evaporation 
was ignored because of the rapidity of the 
determination. However, it is important 
that the measurements be made at the 
temperature at which the solutions have 
been standardized, since surface tension 
of pure water changes approximately 0.15 
dyne/cm. for a change of 1°C. 

Cloth samples giving paths 3 to 5 inches 
or longer could be used with little, if 
any, difference in results. Shorter paths 
gave more variable results. Four inches 
was selected as the length of path be- 
tween the upper and lower electrodes. 

Figure 3 shows the volume of standard 
solutions necessary to actuate the indica- 
tor, using a standard piece of cloth, 
plotted against the surface tension of the 
solution for several angles of inclina- 
tion. Samples which wet absorb the liquid 
so that a point is reached where the vol- 
ume of solution necessary to close the 
circuit, reaches a minimum. At an angle 
of 45° the volume-surface tension curve 
reaches its maximum change in slope at 
approximately 0.5 ml. and therefore this 
volume and angle were chosen as the 
fixed conditions. Angles lower than 45° 
produced smaller breaks in the curve 
while larger angles produced little if any 
gain in sensitivity, 

The effect of the direction of path in 
relation to the weave of the cloth was 
investigated. Water-repellent 45° twill 
was chosen for the experiment. The drops 
were allowed to roll: parallel to the warp; 
parallel to the filling; parallel to the twill 
line (i.e., at an angle of 45° to the warp 
or filling); perpendicular to the twill line; 
and parallel to the warp and filling on 
the reverse side of the fabric. All of 
these positions gave the same water-re- 
pellency index. 

The choice of wetting agent is a mat- 
ter of convenience provided it is inert 
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with the particular material to be tested. 
Besides the dihexylsodiumsulfosuccinate 
already mentioned, an alkyl sulfate (Du- 
ponol WS), an N-alkylsodiumsulfate 
substituted oleamide (Igepon TT), and 
n-butyl alcohol—all commercially avail- 
able—were tried. Results were iden- 
tical. The dihexylsodiumsulfosuccinate 
was chosen merely because its concen- 
tration-surface tension curve was nearer a 
straight line than were the curves of the 
other agents, and this facilitated the prep- 
aration of solutions. 


PROCEDURE.—Each of the samples to 
be tested (preferably in one inch strips) 
is fastened between one of the upper 
clamps and the lower electrode. One- 
half milliliter of a standard solution is 
rapidly introduced dropwise from an or- 
dinary dropper into one of the upper 
troughs, from which the drops roll over 
the fabric. If the “eye” remains open, a 
solution having a lower surface tension is 
introduced into the next trough. This is 
repeated until the point is reached where 
with one solution the “eye” remains open, 
while another having a surface tension of 
1 dyne/cm. less, causes the “eye” to close, 
and remain closed. The highest surface 
tension that will cause the “eye” to re- 
main closed is recorded as the water re- 
pellency index of that sample. 

This procedure gives satisfactory re- 
sults. In a number of determinations in- 
volving ten replicates each the coefficient 
of variation was approximately 1%, e.g., 
in a typical determination, nine samples 
showed an index of 35, while one sample 
showed 36. 


Results and Discussion 


Eleven samples of fabric treated with 
four different commercial repellents were 
supplied by the Philadelphia Quarter- 
master Depot. Table I shows the treat- 
ment given the various fabric construc- 
tions. 

Figure 4 shows the results of water- 
repellency tests given the treated fabrics, 
conducted, except for the surface-tension 
test, by the Philadelphia Quartermaster 
Depot, For purposes of comparison the 
water-repellency indices are plotted in 
descending order. The spray rating puts 
all the samples at 100. The air-permeabil- 
ity test shows practically no distinction 
between samples. Dynamic absorption 
shows no relation to the other tests. Hy- 
drostatic head and drop penetration rat- 
ings do place the 9-ounce oxfords above 
the other samples. It seems reasonable 
to believe, in view of these results, that 
any differences shown by these tests are 
mainly due to fabric construction rather 
than to the type of compound used or the 
efficiency of application. 

In contrast, it will be noted from Fig- 
ure 4 that surface tension values vary 
from 35 to 42 dynes/cm. giving a range 
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TABLE I 
Construction of Fabric and Water. 
Repellent Used 


Construction 


Oxford, 9 oz. 
Oxford, 9 oz. 
Poplin, 6 oz. 
Poplin, 6 oz. 
Sateen, 9. oz. 
Sateen, 9 oz. 
Sateen, 9 oz. 
Oxford, 6.5 oz. 
Poplin, 6 oz. 
Oxford, 6.5 oz. 
Oxford, 6.5 oz. 


Sample No. Repellent 


POUWONUPOP>wD> 


KOUmMNAUNSwNn 


— 





of 7 measurable units to cover the spray 
rating of 100. Furthermore, additional 
units are available for the rating as better 
water-repellents become available. 


(Concluded on Page 368) 
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Figure 3 


Volumes of Standard Solutions Necessary to 
Close the Electrical Circuit at Different Angles 
of Inclination. 
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Figure 4 


Comparison of Various Tests on Commercial 
Water-Repellent Fabrics. 
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Experimental Procedure 


Circular swatches 1 inch in diameter 
were cut from fulled and scoured 18 oz. 
woolen cloth with a steel die, and wetting 
speed was determined at room tempera- 
ture (78 + 2°F.) by immersing a swatch 
in approximately 800 ml. of penetrant 
solution in a 1-liter beaker by means of 
a long-stemmed, 3-inch funnel, and keep- 
ing it submerged under a 3-inch hydro- 
static head until it sank (3), 

Sinking times were obtained with a 
stop-watch, from the moment of placing 
a swatch on the solution surface until it 
finally touched the bottom of the beaker. 
The median of five readings was taken for 
each determination. 

The concentrations of the individual 
wetting agents necessary to obtain wetting 
speeds between arbitrarily chosen limits 
of 50 to 10 seconds were experimentally 
determined; these concentrations were 
then expressed in terms of cost per 100 
gallons of wetting solution, and this cost 
was plotted on cross-section paper against 
sinking times to produce wetting curves 
comparable on a money-value basis. 





Index of 
Water 
Repellency— 


(Concluded from Page 366) 


Although these results indicated that 
the “Rolling Drop Method” was a sensi- 
tive measure of slight changes in surface 
water-repellency, it was recognized that 
the differences might not be significant. 
Therefore, the following series of tests 
was made: 


Samples of commercially treated, water- 
repellent, 7 ounce, 45° twill were washed 
by modification of the colorfastness to 
laundering test procedure No. 3 of the 
National Bureau of Standards (13) using 
a laboratory shaker in place of the stand- 
ard washing machine, and dry-cleaned 
according to the National Bureau of 
Standards’ test for colorfastness to dry 
cleaning (13) with the same modification. 
The samples were treated a sufficient num- 
ber of times to lower the spray rating to 
70, removing, however, a sample after 
each treatment, It was believed that such 
treatment would give a reasonably slow 
and even break-down of the water-repel- 
lent surface. The results are shown in 
Figure 5. From the variation in air per- 
meability, it is evident that there were 
some mechanical changes in the cloth, par- 
tially reflected by the change in hydro- 
static pressure. While the spray ratings 
were reduced from 100 to 70, the surface 
tension indices varied smoothly from 36 
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The cost per 100 gallons of a wetting 
solution at a concentration necessary to 
produce a sinking time of 10 seconds was 
called the room temperature cost index, 
and it expresses quantitatively the cur- 
rent money-value relationships of the pene- 
trants tested. 

Similarly, the concentration of each 
product necessary to produce a sinking 
time of 10 seconds was obtained from 
sinking time-concentration curves. This 
value, corrected to a 100% basis from the 
percentage of active ingredients, was called 
the room temperature concentration index. 

The relative efficiencies of the products 
examined were computed from the con- 
centration and money-value indices by 
assigning the value 100% to the best prod- 
uct in each category. 

Data are shown in Table 1. 

Discussion 

Although several significant variables 
were disregarded in these tests (the influ- 
ence of electrolytes (2), the influence of 
chain length (4, 5), the effect of higher 


diagram plotting performance against the 


to 58 dynes/cm. giving a range of 22 
measurable units, mathematically related 
to one another, compared to the 4 ar- 
bitrary units employed in the spray test. 
Furthermore, these units are determined 
by means of an instrument instead of 
visually. 
Conclusions 

By the use of solutions whose surface 
tensions are known and by employing an 
electrical indicator, the point where fab- 
rics become wet can be determined. 

The surface tension of the solution nec- 
essary to cause this wetting is taken as 
an index of water-repellency of the fabric. 


36 
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Figure 5 


Comparison of Various Tests on a Wash 
Degraded Water-Repellent Fabric. 
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anion-active structural types shows that 
good correlation exists between the two. 


On the non-ionic condensate types ex- 
amined, the polyethylene ethers are very 
effective, while the fatty acid amine con- 
densates are only moderately so. 


The two cationic-active agents included 
indicate that longer chain length favors 
greater efficiency. This conclusion would 
probably be qualified by additional work 
(5, 6). 
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** The cost indices of dioctyl sodium  sulfc 
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1 polyethylene ether in a 4% sulfuric acid solu 
tion were .38, .26 and .19 respectively, compare 


to .17, .25 and .16 in water solution. 





This system gives a range of at least 22 
measurable units compared to 4 arbitrary 
units of the much used spray test. 
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CALENDAR 


SOUTH CENTRAL SECTION 

Meeting: May 21 (Patten Hotel, Chattanooga). 
WESTERN NEW ENGLAND SECTION 

Meeting: May 20 

Outing: June 24 
NEW YORK SECTION 

Meeting: May 6. 

Outing: June 17. 
PHILADELPHIA SECTION 

Meetings: May 20, September 16, November 11 
(Kugler’s, Philadelphia). 

Outing: June 10. 
PIEDMONT SECTION 

Meetings: June 24, 25, 26 (Ocean Forest 
Hotel, Myrtle Beach, S. C.), November 5 (Char- 
lotte Hotel, Charlotte, N. C.) 
HUDSON-MOHAWK SECTION 

Meetings: May 20, September 16, November 
18. 

Outing: June 17. 
PACIFIC COAST SECTION 

Meetings: May 13 (Los Angeles); May 17 
(Portland). 
RHODE ISLAND SECTION 

Mecting: May 20 

Outirg: June 24 
MID-WEST SECTION 

Meeting: May 7 (Hotel Schroeder, Milwaukee). 


Outing: june 18 (habe Lows, Deleves, Wis). i 1M iber Division, Virginia-Carolina Chemical 
NORTHERN NEW ENGLAND SECTION Shown above is W. P. ter Horst, General Manager, Fi vision, g 


Meeting: May 20 (Andover Country Club). Corp., who spoke at the February 25th meeting of the Rhode Island Section on ‘“Vicara—New 
COUNCIL Fiber Derived from Zein’. A number of samples of the fiber are also shown. 

Meetings: June 9, Sept. 9, Dec. 9. 
RESEARCH COMMITTEE 

Meetings: June 9, Sept. 9, Dec. 9. 
NATIONAL CONVENTIONS 

1949: October 13 to 15, Chalfonte-Haddon Hall, 
Atlantic City. 

1950: October 19 to 21. Statler, Boston. 

1951: October 18 to 20, Statler, New York. 








Western New England 
Section to Meet May 20th; 
Outing on June 24th 


HE next meeting of the Western New 
England Section will be held on 
May 20th at.the Waverly Inn in Cheshire, 
Connecticut. The meeting has been desig- 
nated as “Ladies’ Night” and wives and 
lady friends of members are invited to 
attend. There will te an exhibit composed 
of products of mills in the area. 
Speakers for this meeting will be Dr. 
Jules Labarthe, Jr., a Fellow at the Mellon 
Institute and Dr. Martha Johnson, Man- 
ager of the Food Research and Appliance 
Testing Laboratory at General Electric 
Company in Bridgeport. They will dis- 
cuss consumer problems as related to the 
textile industry. 


The Western New England Section will At the March 25th meeting of the Rhode Island Section are shown Emory A. Richards, Secretary 
of the Section, Elliot Broadbent, Vice-Chairman of the Section, and Dr. Henry W. Grimmel, 


hold its annual outing on June 24th. The Vice-President and General Manager, Metro Dyestuff Corp. Dr. Grimmel discussed “Headaches 
place will be announced at a later date. of a Dyestuff Chemist”. 





Photos by Kenneth C. Everett, Danielson, Conn. 
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RESEARCH COMMITTEE REPORTS 


Presented to General Research Committee Meeting, March 25, 1949 


Fastness to Light 


ip our last report it was stated that 
the new Calibration Paper No. 1554 
and its faded standards had been approved 
by the Committee and that distribution 
would be made by the National Bureau 
of Standards. We can now report that 
150 sets of papers and standards have 
been sent out, and the balance of over 
200 requests will be filled as rapidly as 
the production of the faded standards will 
permit. 


There is nothing further to report at 
this time on the investigation of the GE 
Totalizing Photometer, which is being 
carried out both at the Bureau of Stand- 
ards and by Atlas Electric. 

The Fade-Ometer faded swatches of 
A.A.T.T.C., British and German light 
fastness standards being circulated 
among committee members for critical 
evaluation, and Mr. Christison has been 
supplied with an additional quantity of 
the German Standards for some further 
exposures and comparisons, both in Fade- 
Ometer and sunlight. No final conclu- 
sions are yet possible, but a preliminary 
opinion would be that the A.A.T.C.C. stand- 
ards, though not perfect, excel the Eu- 
ropean standards in better gradation be- 
tween successive levels of fastness. 


W. A. HOLST 


are 


Washfastness 


T the last meeting in January we re- 

ported that the research associate at 
Lowell had developed a test method, which 
could be performed in 45 minutes, to pro- 
duce results comparable with the average 
effect of 5 commercial launderings and 
that to do this it was necessary to replace 
the present 1 pint glass jars with tubes 
measuring 12 by 2 to 3 inches in diameter, 
and that on request we had received ap- 
proval from E.C.R. to purchase several 
of these tubes at a cost not to exceed $100 
for distribution to several laboratories 
together with dyed and printed test sam- 
ples to learn how their tests by the new 
test method compared. 


The 12 by 3 inch tubes were not con- 
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sidered completely satisfactory because of 
their cost about of $20 each, because of 
their weight of several pounds and be- 
cause their use would reduce the capacity 
of the Launderometer to one-half its 
present capacity. 


Further experiments indicate that a 
tube or jar measuring 8 inches by 3 in- 
ches can be used as a substitute for the 
larger tubes and this substitution would 
maintain the present Launderometer ca- 
pacity at 20 tests, reduce the cost of the 
tubes to about $10 each and reduce the 
weight considerably. Joseph Norton of 
the Atlas Company has stated that he 
would learn from Corning Glass at what 
cost the metal tube could be duplicated 
with Pyrex glass and then be prepared to 
furnish both the metal tube and a glass 
tube. Atlas states that they prefer to 
furnish the 8 by 3 inch metal tube be- 
cause it can also be used in the Laundero- 
meter for dyeing leather and textiles and 
that they are now in use for these pur- 
poses. The tube is sealed with a rubber 
ring and a spring clip and can be closed 
and opened as easily as the present pint 
jars. Atlas is not quite ready to furnish 
10 to 12 of these new tubes for our plan- 
ned co-operative laboratories study, stat- 
ing that they should like to prepare sin- 
gle jars with several changes with the 
hope that these changes will effect some 
improvements. These single jars will be 
furnished Lowell for further experiments 
and we hope that we have these com- 
pleted by the time of our next Research 
Committee Meeting. In the interim the 
search for dyed and printed fabrics to 
serve as standards and controls will be 
continued. It is planned to develop a set 
of 3 or 4 standards or controls to be 
made available for those who wish to 
use them. 


In the work by the Synthetic Fibers 
Division it was disclosed that the 34 to 14 
inch diameter rubber balls effected a 
greater degree of color damage than the 
14 inch diameter stainless steel balls now 
The rubber balls were discarded 
because they were not available during 
the war time period and because they 
stained white wool, leading to confusion 
in test interpretation. We are informed 


used. 
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that the rubber balls are now available 
in improved quality, free of uncombined 
sulfur, which should eliminate the ob- 
jectionable staining of white wool and 
Atlas has agreed to learn if synthetic 
rubber balls are available. Tests will be 
made with the rubber balls in an effort 
to learn if they can be used to advantage 
compared with the present metal balls, 
CHARLES A. SEIBERT 


Fire Resistant Materials 


OLLOWING the fire resistance tests 

which the Committee conducted in 
January in conjunction with the Amer- 
ican Cyanamid Laboratories, the 
were studied critically and it was decided 
that this phase of our work should be re- 
peated. Two new fabrics will be included 
in the new test series and a total of six 
testing apparatus will be used. 

As previously reported, in the most re- 
cent tests the A.A.T.C.C. apparatus was 
much more severe than both Cyanamid 
apparatus, and it appeared that the 
A.A.T.C.C. sample holder was the reason 
for the increased severity. At Stamford 
it was found that the tests using the Cya- 
namid apparatus were run with a 1% 
inch frame. This deviation from _ the 
A.A.T.C.C. requirement of a 114 inch 
flame was unintentional and was not de- 
tected until after the supply of test sam- 
ples had been exhausted. Under the cir- 
cumstance of this 134 inch flame, the fab- 
ric sample extended one inch into the 
flame. Where the 114 inch flame was used 
with the other two apparatus, the fabric 
sample extended 34 of an inch into the 
flame. 


Curiously enough, the Stamford tests 
with a 134 inch flame seemed more severe 
than the identical apparatus at Bound 
Brook with a 114 inch flame where Fab- 
me 
but less severe where Fabric “B” flame 
duration was concerned. The need for 
repeating this work is evident. 

The plan of approach for the new test 
series has been prepared very carefully 
by A. J. McQuade and Gerald Winston 
of the Philadelphia Quartermaster Corps. 
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A sampling plan was devised to facilitate 
correlation of results to be obtained on 
six different testing apparatus. Prelimin- 
ary tests were run on the test fabrics, and 
the sampling plan is based upon the re- 
sults of these preliminary tests. The fab- 
rics are ready for distribution and this 
work is going forward. We should have 
some interesting progress to report at the 
next meeting of this body. 

JAMES R. REDMOND 


Ba 


Analysis of Fiber Mixtures 
HE Committee is at present working 
on the following projects:— 

(1) A study of methods for Vinyon, 

Vinyon N, and Orlon. 

(2) A study of methods for regener- 

ated protein fibers. 

(3) A revision of the 70% sulfuric acid 

method for wool blends. 

(4) A revision of the conc. hydrochloric 

acid method for silk blends. 

(5) Continuing work on the 20% hy- 

drochloric acid method for nylon. 
LESLIE CHRISTISON 


Chlorine Retention 

HIS committee has completed many 

tests on rayon fabric using five differ- 
ent resins and will now investigate sev- 
eral chlorine treatments. After the chlor- 
ine treatments have been completed the 
fabrics will te tested at various tempera- 
tures and for different times on the Suter 
tester. A tentative approach has already 
been agreed upon within the committee 
and confirming tests to determine the du- 
plicability will be run off. There is a 
possibility that a report will be ready by 
June. 

ARTHUR ETCHELLS 


Dimensional Changes 
Progress Report of 
Boston Area Sub Committee 
on Wool Fabric Shrinkage 

N response to the various suggestions of 

the Steering Committee for further in- 
vestigation by the Boston Area Commit- 
tee, comprehensive tests were conducted 
in the Pacific Mills’ Laboratories. It is 
not possible to include the complete data, 
photostats, etc., within this report but 
the conclusions arrived at as a conse- 
quence of these studies are as follows: 

A. The shrinkage in laundering of sta- 
bilized wool fabrics is slightly greater 
when soap is used as a detergent than 
when a synthetic detergent is used. 

In these tests 9 samples each of 3 dif- 
ferent stabilized fabrics were laundered 
7 times at 100°F. for 30 min. with two 5- 
min. rinses. In one series of tests Ivory 
s0ap was employed as the detergent while 


May 2, 1949 





another series used a synthetic. The 
felting shrinkage results obtained are 
noted— 
Felting Shrinkage in 
7 Launderings 
Warp Filling 
Chlorination A Soap 2.1 7 
Chlorination B Soap 8.1 27 
BD ac winadn cae wig eae 2.0 0.2 
Chlorination A Synthetic... 1.3 0.4 
Chlorination B Synthetic.. 5.3 2.1 
a ee ee eer 12 0.2 


B. A series of tests for the evaluation 
of wool fabric relaxation procedures were 
conducted in order to determine the rel- 
ative effectiveness of cold water spraying 
and soaking. Drying methods also were 
investigated in connection with this study 
and included pressing, oven drying and 
tumbler drying. 

It was established that the relaxation 
shrinkage resulting from cold water 
spraying was practically identical with 
that obtained by soaking for 2 hours 
with a wetting agent. The method of 
drying, however, produced a significant 
relaxation shrinkage. The method of 
sponging or wetting appeared to have no 
important effect on degree of felting 
shrinkage obtained when the relaxed fab- 
rics were subsequently laundered three 
times according to the tentative standard 
washing method, or 17 times according 
to CCCT191A. Tumbler drying gave sig- 
nificantly higher felting shrinkages (in 
CCCTI9I1A series of washings) apparent 
after 7 launderings. 

C. A series of tests designed to deter- 
mine correlation between commercial 
launderings and the tentative standard 
test showed that two of the 75 min. ac- 
celerated launderings were equivalent to 
15 commercial launderings in shrinkage. 
It was observed that short successive laun- 
derings (CCCT191A) consumed too much 
time to be practicable in control testing 
and soap pick-up was cumulative and ar- 
rested shrinkage. Two of the 75 min. ac- 
celerated tests are more but 
are roughly equivalent to 15 CCCTI91A 
washings. 


strenuous 


D. Comprehensive tests were also made 
in an effort to appraise the influence of 
water level and temperature on wool 
fabric shrinkage when the 75 min. tenta- 
tive washing method is employed. As 
a consequence of these tests it was con- 
cluded that “there appears to te a crit- 
ical water level at a given temperature.” 
In the washer used (Prosperity “Junior”) 
this level was 8”. One washing at 8” at 
100°F. produced the same shrinkage as 
two washings at 10”. 

“Increased temperature (100°-110°-120°) 
at a constant water level did not have a 
direct effect on felting shrinkage.” 
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“The optimum conditions for acceler- 
ated wool laundering appear therefore, to 
be at a water level of 8” (Prosperity “Jun- 
ior” washer. at a temperature of 100°F. 
One 75 min. washing at 8”, 100°F. is 
more effective than 15 American Insti- 
tute of Laundering or CCCTI91A laun- 
derings.” 

A. I. ANDERSON 

—?¢ j= 
Northern New England 
Section to Meet May 20th 


‘WHE next meeting of the Northern 
New England Section will be held on 
May 20th at the Andover Country Club, 
Andover, Massachusetts. Dinner will be 
served at 6:00 P.M. 
The speaker will be Robert D. Robin- 
son, Chief Chemist, Bachman Uxbridge 
Worsted Corporation, Uxbridge, Massa- 


chusetts. His paper is entitled “Some 
Practical Aspects of High Temperature 
Dyeing”. 

Dinner reservations should be made 
with 


Edward B. Bell, 

Textile Aniline & Chemical Company, 
49 Blanchard Street, 

Lawrence, Massachusetts. 


May 7th Meeting, Mid-West 
Section 


ACK EPELBERG of Cluett, Peabody & 

Company will present a paper on chlor- 
ination treatments at the afternoon ses- 
sion of the meeting of the Mid-West Sec- 
tion te be held on May 7th at the Hotel 
Schroeder in Milwaukee. Dinner will be 
served at 7:00 P.M. and the speaker of 
the evening will be J. Robert Bonnar, 
chairman of the A.A.T.C.C. General Re- 
search Committee, who will discuss the 
“Inner Workings of A.A.T.C.C. Research”. 


—' Ou 

Rhode Island Section to 

Meet May 20th; Outing 
on June 24th 


HE May meeting of the Rhode Island 
Section will be held on the 20th in- 
stead of the 27th as originally scheduled. 
It will be a dinner meeting at Johnson’s 
and Fred Grant is in charge of dinner 
arrangements. 
Speakers for this meeting will be: 
Asa Francis Fisk, Stowe - Woodward, 
Inc., “Current Trends in Operating Rub- 
ber-Covered Rolls in Textile Finishing.” 
H. F. Creegan, Rodney Hunt Machine 
Co., “Modern Trends in Dyeing and 
Finishing Machinery.” 
The Rhode Island Section has scheduled 
its outing for June 24th. 
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Hosiery Group Meeting— 
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LABORATORY EVALUATION OF SIZING 
MATERIALS FOR NYLON HOSIERY YARNS* 


HERMAN B. GOLDSTEIN 


Director of Products Development, Warwick Chemical Co. Div., 


YLON was introduced in the fall of 

1938. Rapid acceptance of hosiery 
made from it was due to the unique prop- 
erties which render this yarn almost ideal 
for hosiery. Among them may be listed 
tenacity, elasticity, loop resiliency, recov- 
ery after stress removal and moisture im- 


permeability. 
Unfortunately these very properties 
which make for excellent, serviceable 


finished hose, cause serious difficulties in 
manufacturing. 

It is the function of a size to overcome 
these difficulties, to so improve the phy- 
sical properties of the yarn that it may 
be amenable to knitting and other opera- 
tions. 

I shall first summarize briefly the out- 
properties of nylon 
yarn. Then we shall see how these proper- 
ties affect the operations of hosiery man- 
ufacture. Finally I shall describe tests 
which we have found useful in laboratory 
evaluation of nylon sizes, 


standing physical 


Physical Properties of Nylon 


By variations in the degree of cold 
drawing, nylon fiber can be manufac- 
tured with tenacity from 4.5 to 8.0 gm/de- 
nier. Thus nylon ranks as one of the 
strongest fibers known. 

As might be expected from its high 
tenacity, nylon fiber can not be stretched 
as far as other common yarns before 
breakage. When we compare nylon, par- 
ticularly in the wet state, with other 
fibers used in hosiery manufacture, we 
find it has only 60 to 80% of the exten- 
sibility of other fibers. 

Another property almost classing it 
alone among hosiery yarns is its very high 
ultimate recovery after stress removal. I 
say ultimate recovery, because recovery 
is by no means instantaneous. After its 
initial, immediate recovery, the yarn con- 
contract gradually until it 
reaches practically 100% recovery. 

Nylon yarn is likewise outstanding with 


tinues to 





* Presented at Hosiery Group Meeting. Aug- 
usta National Convention, October 22, 1948. 
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Sun Chemical Corp. 


regard to its stiffness, being 25% to 200% 
stiffer than other hosiery yarns. 
Considering the high tenacity of nylon, 
it is surprising that it can be stretched 
moderately with only slight tension. Un- 
sized nylon requires only one-fourth to 


one-third as much tension for small 
amounts of stretch as does silk. 
Nylon yarn is further characterized 


by extremely low moisture absorbency. 
The fiber is cylindrical and has an ex- 
traordinarily smooth surface. 

Thus nylon yarn has urusual proper- 
ties. It has high tenacity, yet requires 
little tension for low to moderate exten- 
sions. Whatever extension does occur in 
the yarn when subjected to tension, is 
more or less eliminated after the tension 
is released. 

If we now consider the properties of 
nylon yarn in relation ‘o fabrication of 
hosiery, we shall see how these proper- 
ties affect the several steps of manufac- 
ture. 

First I mention the one desirable prop- 
erty of nylon which somewhat compen- 
sates the hosiery manufacturer for its un- 
desirable qualities. This is the high ten- 
acity of both the dry and wet yarn. It 
can be subjected to unusually high ten- 
sions without breaking in the various 
manufacturing steps such as sizing, twist- 
ing, coning and knitting. In fact, its high 
tenacity often gives some throwsters and 
knitters a false sense of security, leading 
to careless control of tension in process; 
this in spite of the fact that tension con- 
trol is of utmost importance with regard 
to creep or contraction of the knitted 
fabric. I shall discuss this at great length 
in a moment, 

The relatively low extensibility of ny- 
lon yarn, coupled with its high breaking 
strength could also be a great asset, but 
to throwsters and knitters the effect of 
low extensibility is almost completely 
nullified by high stretchability and com- 
plete recovery after stress removal. Low 
extensibility means that nylon yarn can 
be stretched only about 18 to 25% before 
it breaks; but it can be stretched moder- 
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ately with only slight tensions, and what 
is more, the yarn will return to its orig- 
inal length after the teasion is removed. 
The resulting difficulties in hosiery man- 
ufacture are two-fold. First, in finished 
hose, non-uniform boot and foot 
result from non-uniform application of 
tension on different lots of yarn during 
the several treatments, with consequent 
variations in residual shrinkage. Second- 
ly, excessive curling at the seaming ma- 
chines is due in part to excessive yarn 
tension during processing, followed by 
contraction after knitting. 

Another physical property of the yarn 
which affects knitting is the high loop 
resiliency of nylon fibers. This results, 
first of all, in poor loop formation; Sec- 
ond, it gives distorted stitches; and third, 
with twisted yarn, it results in a tendency 
for loops to turn out of the plane of the 
fabric, yielding a fabric of poor appear- 
ance with tendency to snag. 

Finally, the property of nylon yarn 
which gives the sizing chemist most head- 
aches is its general imperviousness. It has 
low moisture absorbency, a very slick, 
cylindrical surface, and very poor adher- 
ence to most film forming materials which 
might be used for sizing. 


sizes 


Sizing of Nylon 


This was the sad picture we received 
when first introduced to the problems of 
nylon hosiery production. Nylon yarn 
behaves like an elastic band, and is sup- 
posed to be handled as such. Beyond cer- 
tain limits this is of course impossible. 
The problem then resolved itself into 
temporarily altering certain of the intrin- 
sic properties of yarn with a size so that 
it could be converted satisfactorily into 
hosiery. 

When using the polyvinyl alcohol type 
of size, throwsters generally apply only 
3.5 to 4.5% of solids to the yarn. They 
cannot apply more, because it would ad- 
here poorly and flake off, doing more 
harm than good. However, there is much 
evidence to indicate that a higher per- 
centage of sizing solids would eliminate, 
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TENSIONING 
Device 
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Guipe 


SPoow OF 
UNSIZED YARN 


or greatly reduce, many of the difficulties 
now associated with nylon hosiery pro- 
duction. Because of the characteristics of 
nylon already described, we felt that 10 
to 20% of sizing solids would be more 
suitable. Yet most of the commonly used 
sizing materials will not adhere to nylon 
in amounts exceeding 3 to 4%. 


Testing Sizes 


Therefore, in laboratory evaluation of 
a new sizing material, we always test 
adherence first. This obviously is a pre- 
requisite, for regardless of any other de- 
sirable properties, a sizing material will 
be quite worthless unless it sticks well 
to the yarn. 

We have found the following test meth- 
ods suitable for estimating adhesive prop- 
erties of nylon sizes. A rough screening 
test is first performed by noting adher- 
ence of the size to a sheet of nylon. For 
this we apply a few drops of the sizing 
solution to a nylon sheet, first scrupu- 
lously cleaned with hot water, alcohol 
and ether. After the size has dried for 
48 hours at room temperature, we test 
adherence by probing the deposited film 
with a pointed instrument. Very poorly 
adherent sizes will often be found curled 
away from the nylon. Slightly adhering 
sizes will be found stuck to the nylon 
sheet, but with gentle probing the entire 
film may be lifted.away. Strongly adher- 
ent sizes will require firm probing to re- 
move them from the sheet of nylon; what 
is more, a strongly adherent size will 
come away from the sheet only in the im- 
mediate vicinity of the probe. 

If an experimental size shows promise 
in the sheet-adherence test, we then sub- 
ject it to further tests, all of which are 
performed on yarn sized with the mate- 
tial under investigation. 

It might be well to describe here the 
apparatus which we use for single end 
sizing. It would of course be preferable 
to use a regular single head knitting-yarn 
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CYLINDER OF 
SIZED YARN 


SKEIN 
WINDER, 
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(OPTIONAL) 
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PAD 


/ 
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FIGURE IL 


ASSEMBLY FOR SIZE ADHERENCE 


TESTS ON YARN 





sizer. We didn’t have one, so we had to 
improvise. We apply size by drawing yarn 
tangentially over the lower roll of our 


laboratory padder. This roll is stain- 
less steel, and its speed of rotation 
may be varied over a wide range. 


The roll is immersed in the sizing solution 
to a depth of 3 to 4 millimeters. After 
contacting the sizing roll, the yarn is 
wound onto a perforated, shellacked card- 
board cylinder turned by a high speed 
laboratory motor. We rigged the parts of 
an oscillating electric fan to give level 
winding on the takeup cylinder. The 
sized yarn is allowed to cry on the cylin- 
der for 48 hours under standard condi- 
tions before testing. It may be easier to 
visualize this apparatus through the sche- 
matic drawing in Figure I. 

It usually is necessary to run one or 


two preliminary tests to determine the 
correct speed of sizing roll in order to get 
desired size pick-up. We generally prefer 
to run initial tests on yarn with approxi- 
It takes ap- 
proximately 20 to 30 minutes to size 20 
grams of 30 denier yarn when the take-up 
cylinder runs at 1000 r.p.m. Of this yarn, 


mately 12% of size solids. 


we use approximately 10 grams for the 
boil-off to determine the amount of solids 
deposited, and the balance for evaluating 
the size. 


WARCOSIZE 
IZ iZE 


FIGURE I 
YARN ADHERENCE TEST 
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Assuming the boil-off test has shown 
the desired amount of size deposited, we 
then proceed as follows: 

We first perform a yarn adherence test. 
This is done by reeling a portion of the 
sized yarn on a skein winder. As the 
yarn is drawn from the cylinder to the 
winder, it passes under a set of knife 
edges which rests on a pad of dark-colored 
velveteen. This test is illustrated in Figure 
II. 

It is preferable to have the skein win- 
der motor driven so that it will always 
turn at the same speed. A dial counter 
on the winder facilitates running the same 
number of turns for each test. We find 
that thirty turns on our skein winder gives 
satisfactory results. 

After the yarn has been drawn through, 
the knife edges are carefully lifted, and 
size which has been scraped off upon the 
velveteen pad is examined. The quantity 
as well as the quality of the deposit is 
noted. An ideal size will not, of course, 
scrape off at all, and although this ideal 
state is never actually obtained in practice, 
a good size leaves only a very slight de- 
posit. What is more, the deposit from a 
good size will be essentially fine powder, 
free from large flakes and slivers. Flakes 
and slivers account in large measure for 
needle clogging in knitting. Tests of sev- 
eral sizes may be run side by side on the 
pad so that deposits from all may be more 
readily compared. For the time being we 
have adopted the commonly used polyvinyl 
alcohol-boric acid mixture as the stand- 
ard for evaluating performance charac- 
teristics of new sizes. The results obtained 
in one set of yarn adherence trials are 
reproduced in Figure III. 

It is sometimes advisable to pass the 
yarn through a trough of water placed 
in front of the knife edges, so that ad- 
hesive properties of the wet size may be 
observed. 

Another test which indicates the ad- 

(Concluded on Page P377) 
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Mid-West Section— 


Low Temperature Wool Piece Goods Scouring With A 


SYNTHETIC ORGANIC DETERGENT* 


Laboratory Evaluation 


O. M. MORGAN and J. E. WALTER 


New Products Division, National Aniline Division, 
Allied Chemical and Dye Corporation, Buffalo, N. Y. 


HE removal of emulsified mineral 

oil lubricants from wool piece goods 
at the usual scouring temperatures of 
100-120° F. may be accomplished easily 
with a suitable synthetic detergent in 
conjunction with neutral or slightly alka- 
line salts such as sodium chloride or 
sodium bicarbonate. Details of this proc- 
ess were presented in a previous paper (1). 
The present study examines the perfor- 
mance of these scouring agents at lower 
temperatures under laboratory scouring 
conditions. 

Cold scouring processes for wool piece 
goods are not new but are currently de- 
manding more attention as fuel and time 
savings become more important. Cold 
scouring processes have been made much 
more simple and more effective through 
the use of suitable synthetic detergents 
which operate efficiently at these lower 
temperatures, Since the synthetic deterg- 
ent will rinse much more rapidly than 
soap and since it may be used in con- 
junction with neutral or slightly alkaline 
builders which also exhibit free rinsing 
be expected that 
a very rapid process will result. 

The present laboratory scouring experi- 
ments were designed to provide guiding 
data for the mill and were confined to 
the study of “Nacconol’+ NR. These lab- 
oratory data have been confirmed, in part, 
by informal mill reports. Additional mill 
work is planned to complete this investi- 
gation. 


characteristics, it can 


Fabric Tested 


Wool blanket material weighing 8.5 
ounces per square yard and containing 
5.7% of an emulsified mineral oil lubri- 
cant was selected for this work. This 
fabric was obtained from a production lot 
in a woolen mill and for experimental 





* Presented at Mid-West 
February 26, 1949. 

(1) “Wool Piece Goods Scouring with A Syn- 
thetic Organic Detergent’. Am. Dye. Reptr., 
37, 3, 93-95 (Feb. 9, 1948). 

+ Trademark “Nacconol” Reg. U .S. Patent 
Office by Allied Chem. & Dye Corp. 


meeting, Section, 
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Abstract 


Wool piece goods containing mineral 
oil lubricants may be scoured over a 
wide temperature range with “Nacconol” 
NR and suitable salts, such as sodium 


chloride or sodium bicarbonate. Although 
the quantities of supplies needed are larger 
at the lower scouring temperatures an 
over-all economy may be effected when 
savings in steam, time and labor are 
considered. 


purposes was cut into swatches 3 x 16 
inches. The average weight of these 
swatches was 9.1 grams. Preliminary soxh- 
let extraction with carbon tetrachloride 
indicated excellent uniformity in oil con- 
tent from swatch to swatch. 


Laboratory Scouring Procedure 


The scouring procedure was essentially 
the same as that described in a previous 
paper (1). The scouring solution was 
prepared at the desired temperature with 
distilled water and one swatch of fabric 
agitated gently by hand for 30 seconds. 
The fabric was then passed between the 
rolls of an ordinary household wringer, 
the wringer liquor being returned to the 
scouring solution. This scouring and 
squeeze roll procedure was repeated for 
a total of 10 times and served to simulate 
the action of either a Dolly washer or a 
continuous scouring machine. 

Rinsing was conducted in two consec- 
utive portions of distilled water at the 
same temperature as that used for scour- 
ing, each rinse being followed by passage 
of the fabric through the squeeze rolls. 

When the scouring and rinsing opera- 
tions were completed, the fabrics were 
dried for 3 hours in a forced draft oven 
at 180° F., following which they were 
subjected to Soxhlet extraction with car- 
bon tetrachloride to determine their resi- 
dual oil content. 

The major portion of the present work 
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was conducted at low concentrations of 
synthetic organic detergent in order that 
the effect of the neutral or alkaline build- 
ers might be observed more rapidly with- 
out processing large quantities of fabric. 
Preliminary single scouring tests were 
conducted where only one piece of fabric 
was scoured. This was for purposes of 
selecting the more desirable combinations 
of scouring supplies. The maximum scour- 
ing capacity of these solutions was then 
studied with respect to the amount of 
goods that could be processed through a 
single portion of scouring liquor and 
still obtain satisfactory residual grease 
values. These are termed exhaustion tests. 


Preliminary Scouring Tests—Ef- 
fect of Temperature 


Earlier laboratory wool piece goods 
scouring studies (1) had indicated that ex- 
cellent results could be obtained at 130° F. 
with this synthetic detergent and suitable 
neutral or mildly alkaline builders. These 
data were confirmed in full scale mill 
results in a temperature range of 110- 
120° F. There were some indications from 
both laboratory and mill work that lower 
scouring temperatures could be used suc- 
cessfully and that the selected builders 
had a very pronounced effect in making 
this possible. To obtain more information 
on this subject a series of laboratory 
scouring tests was conducted at 10° F. 
intervals over a temperature range of 
50-120° F. using 0.5% synthetic deterg- 
ent solutions with and without 0.5% sodi- 
um chloride additions. These data are 
presented in Table I. Here it will be 
noted that to obtain a residual grease 
content of less than 1% a temperature 
slightly higher than 100° F. is necessary 
when the synthetic detergent is used by 
itself. When sodium chloride is used as 
a builder in the amount indicated, satis- 
factory scouring may be achieved at 
50° F. or probably at a slightly lower 
temperature. 
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TABLEI 
Wool Piece Goods Scouring—Mineral Oil—Effect of Temperature and Sodium 
Chloride—Preliminary Study 
Procedure 
Volume of Scouring Solution—1500 cc. 
Size of Fabric Sample—3” x 16”—5.7% Mineral Oil. 
Scouring Procedure—Stir fabric in solution by hand for 30 sec. Pass through 
wringer. Repeat to total of 10 immersions. Rinse—2 immersions—1 min. 
each—distilled water—same temperature as scour. 


Residual Oil (%) 








Synthetic 

Exp Temperature Detergent Synthetic Detergent—0.5% 
No. * 0.5% + Sodium Chloride—0.5% 

1 Blank—Not . Scoured ........... 5.7 5.7 

2 ES eee eee re a 2.14 0.86 

3 . SEER Or eres ee re ee 2.14 0.67 

Q RR phsaid Tessa orks anal e esate X dershsisia aise 1.87 0.64 

5 _ SOE EE ee er ee Or ree 1.73 0.56 

6 BN) we'd a 9a ats indie din Gaara 1.42 0.55 

7 . \,sttekebaneaeene 1.01 0.48 

8 rnc kre 0.89 0.34 

4 SE. -s0ssk6dnbageceeenscween 0.85 0.26 

TABLE II 


Wool Piece Goods Scouring—Mineral Oil—Single Cold Scour—80°F. 


1. Effect of Varying Synthetic Organic Detergent Concentration. 
2. Effect of Type and Amount of Builder. 


Scouring Conditions—Same as in Table I except temperature is constant at 80°F. 








Expt. Residual Oil (%) 

No. Synthetic Detergent Conc. (°% )— 0.2 0.3 0.4 0.5 1.0 1.5 

1 Gymthetic Detergent ....ccsccccccess 3.25 2.41 2.07 Ri 1.62 1.93 

plus 
2 PS EE esredes se cks ee eee vas 2 1.08 1.28 1.31 — _— 
3 0.2% NaCl eee ee eT ae 0.98 0.97 0.97 _ _ 
4 0.5% NaCl 0.89 0.58 0.46 0.47 _ _ 
5 1.0% NaCl 0.78 0.41 0.40 0.40 —_ — 
6 0.1% NaHCO 2.41 2.01 1.54 1.41 — a= 
7 Pe EE cccccdecindewecneaws 1.65 1.34 1.31 1.33 —_ _ 
8  . 2 rrr re 0.98 0.85 0.99 1.21 — — 
9 OC, See 0.84 0.81 1.01 1.06 _— _ 
10 yy RO Ser er 2.64 2.71 2.53 2.48 — — 
11 Re SEE tsscecevatedeaneen 2.64 2.22 2.82 2.64 od a 
12 Sy Se res rr 1.91 2.02 2.11 2.13 - — 
13 2 Se Eee oer 1.52 1.46 1.59 1.57 _ _— 
TABLE III 


Wool Piece Goods Scouring—Mineral Oil—Single Hot Scour—120°F. 


1. Effect of Varying Synthetic Organic Detergent Concentration. 
2. Effect of Type and Amount of Builder. 
Scouring Conditions—Same as in Table I except temperature is constant at 120°F. 


Expt. Residual Oil (%) 

No. Synthetic Detergent Conc. (% )— 0.1 0.2 0.3 0.4 0.5 1.0 1.8 
1 Synthetic Detergent ....... 3.45 1.59 1.15 0.98 0.88 1.22 1.34 

plus 

2 OP Be kcicecces ‘ . 1.56 0.58 0.37 0.45 0.46 ae — 
3 Se Re aa ee 0.42 0.28 0.30 0.38 ao os 
4 3. i 4a ; 0.46 0.16 0.19 0.21 0.26 —_ — 
5 =.) ls ‘ -. 0.48 0.14 0.12 0.18 0.23 _ —_— 
6 0.1% NaHCOs ..... 2.03 1.13 0.77 0.80 0.87 _ - 
7 0.2% NaHCO Srecinealniene 1.20 0.67 0.81 0.67 0.71 — — 
8 0.5% NaHCO: 0.46 0.38 0.62 0.73 0.77 _ oo 
- 1.0% NaHCOs Jaen - 0.26 0.33 0.37 0.53 0.49 =_ _— 
10 O05, BERS ccccccecss 2.62 2.60 2.53 2.30 2.14 — —_— 
11 -, Sere 2.02 2.31 2.24 2.33 2.30 — — 
12 5%, TOM 2. .0ccsccees 1.08 1.69 1.77 2.24 2.21 a — 
13 ee OS. Saar 0.91 1.40 1.53 1.50 1.62 = -- 





present work where a greater variety of 
conditions was to be encountered. 


For purposes of comparing cold and 
hot scouring processes temperatures of 
80° F. and 120° F., respectively, were 


selected. Rinsing operations were con- 
ducted at the same temperature as the 
scouring operation. 

The builders chosen for this work were 
sodium chloride, sodium bicarbonate and 
soda ash, Although the results obtained 
in previous work (1) at 130° F. with soda 
ash and synthetic detergent for the re- 
moval of emulsified mineral oil lubricants 
were rather unsatisfactory, it was felt 


that soda ash should be included in the 


SINGLE COLD SCOUR—80° F.—Table 
II provides the results for a single cold 
scour at 80° F. In this work only one 
piece of fabric was processed through the 
scouring liquor. Synthetic detergent con- 
centrations from 0.2-1.5% were used alone 
or with additions of sodium chloride, 
sodium bicarbonate and soda ash, respec- 
tively, at concentrations from 0.1-1.0%. 
Best results were obtained with 0.2-0.5% 
synthetic detergent plus 0.5-1.0% sodium 
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chloride. As the synthetic detergent con- 
centration is increased to 0.4% a gradual 
improvement is noted. The use of higher 
synthetic detergent concentrations does 
not appear to ke justified in this labora- 
tory work, but in full scale mill practice 
where larger quantities of oil are en- 
countered the higher concentrations of 
synthetic detergent do show a benefit. 

With sodium bicarbonate the best 
scouring results were obtained at 0.5-1.0% 
and at the lower synthetic detergent con- 
centrations, i.e., between 0.2 and 0.4%. 

Although the scouring action of the 
synthetic detergent was improved to some 
extent with soda ash additions, it was not 
possible to obtain a residual oil content 
in the scoured fabric below 1.0%. 


SINGLE HOT SCOUR—120° F.—The 
results of a single hot scour over a wide 
range of synthetic detergent and builder 
concentrations at 120° F. are presented in 
Table III. Here it will be noted that 
lower synthetic detergent concentrations 
may be tolerated than at 80° F. and lower 
tuilder concentrations are productive of 
excellent scouring results. Here again the 
best scouring results were obtained with 
the synthetic detergent plus sodium chlo- 
ride. Good results were also obtained with 
the synthetic detergent and sodium bi- 
carbonate combinations, but slightly high- 
er concentrations of both scouring agents 
were needed than when sodium chloride 
was used as the builder. Where 0.5 and 
1% sodium bicarbonate solutions were 
used, it is interesting to note that the best 
scouring obtained at the 
lower synthetic detergent concentrations. 


results were 

As.a general rule the scouring results 
obtained with the synthetic detergent and 
soda ash were poorer than those obtained 
with the synthetic detergent by itself, 
with the exception of the results at the 
lowest synthetic detergent concentration. 
In this respect soda ash behaved to some 
extent like sodium bicarbonate where 
better scouing results were obtained at 
the lower synthetic detergent concentra- 
tions. 


Exhaustion Tests 


To determine the comparative periods 
of useful life that might be expected 
from the scouring solutions 6 consecutive 
swatches of fabric were scoured through 
the same their residual 
grease contents determined. If the scour- 
ing capacity of the bath is high, all six 
swatches will be scoured satisfactorily. 
On the other hand, if the scouring solu- 
tion loses its activity rapidly, the resi- 
dual oil contents of the scoured fabrics 
will rise. This procedure simulates what 
might be expected in a continuous scour- 


solution and 


ing machine. 
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TABLE IV - 
Wool Piece Goods Scouring—Mineral Oil—Exhaustion Tests—Cold Scour—80°F. 


Scouring Conditions—Same as in Table I except that several consecutive strips of 


cloth are scoured through the same bath, each strip receiving ten immersions. 


Residual Oil (%) 
t 








Expt. Wool Sample No. — 1 2 3 6 
No. Composition of Scouring Bath 
0.3% Synthetic Detergent plus 

1 0.2% Nacl veut nA ‘+6 ie ewe 0.90 1.02 1.17 1.31 1.53 1.53 

2 ae Ere rere em 0.58 0.70 0.79 0.98 1.15 1.24 

3 lS 7 0.39 0.44 0.52 0.65 0.80 0.86 
0.4% Synthetic Detergent plus 

4 0.2% WMaCl ....- Sieve Varese we swon 0.88 0.83 0.89 0.99 1.14 1.10 

5 EE iid chin amie eemeaens eee 0.57 0.52 0.56 0.56 0.71 0.72 

6 EE EE ee 0.39 0.43 0.43 0.51 0.47 0.50 
0.3% Synthetic Detergent plus 

7 0.5% NaHCO: .... eli am Beoe aon 0.90 0.94 0.98 1.00 1.07 1.16 

8 eae rere 0.64 0.72 0.72 0.70 0.90 0.80 
0.4% Synthetic Detergent plus 

9 «1 aa r 0.99 0.96 0.87 0.91 0.97 0.96 

10 Fo ere 0.58 0.50 0.46 0.48 0.42 0.53 

TABLE V 


Wool Piece Goods Scouring—Mineral Oil—Exhaustion Tests—Hot Scour—120°F. 
Scouring Conditions—Same as in Table IV. 


Residual Oil (% 
4 








Expt Wool Sample No. — 1 2 3 6 
No. Composition of Scouring Bath 
0.1% Synthetic Detergent plus 
1 . Sy . Sesser 0.78 1.78 2.66 3.00 3.32 3.42 
2 nn | ee ee 0.56 1.14 2.08 2.96 3.33 3.53 
3 Se ES Re re eee 0.48 0.96 1.57 2.83 3.72 4.15 
0.2% Synthetic Detergent plus 
a _. 2 ee eee 0.58 0.54 0.98 1.07 1.84 2.35 
5 yi - » eee 0.36 0.38 0.46 0.72 0.96 1.50 
6 J ere ere 0.22 0.21 0.24 0.37 0.81 1.10 
7 OD ye ere 0.19 0.23 0.30 0.32 0.41 0.68 
0.1% Synthetic Detergent plus 
8 SB are 0.45 0.53 0.62 0.74 1.22 1.42 
) oe ere eee 0.32 0.42 0.38 0.40 0.53 0.88 
0.2% Synthetic Detergent plus 
10 Pe MED o.655600 66666«00 1.13 1.13 1.40 1.42 1.14 1.39 
11 Cet BEES. ccccnwceccecvsces 0.59 0.68 0.62 0.74 0.70 0.94 
12 ED vc0cteses-cecwewe ns 0.40 0.40 0.40 0.42 0.44 0.42 
13 SD ee ee 0.33 0.28 0.36 0.39 0.33 0.35 
0.1% Synthetic Detergent plus 
14 oe ee ee 0.87 0.90 0.85 0.80 0.77 0.61 
TABLE VI 
Cost of Heating 1000 Gallons of Water 
Steel Tank—6 x 5’ x 4.725’ deep—Not insulated 
Volume of water—1000 gal. 
Surface exposure—145.5 sq. ft. 
Estimated radiation loss—1.5 BTU/sq. ft./°F/hour 
Room Temperature—68°F. _ 
Water Supply Temperature—50°F. 
Scouring Steam Required (lbs.) Steam Cost 
‘emp Holding Reduction 
(°F.) Heating 8 hrs. Total Total (%) 
SD «bse Grea os CA awe 258 22 280 $0.168 57.2 
SOO sstrsnavevenwene 602 52 654 $0.392 — 





EXHAUSTION TEST—COLD SCOUR 
—80° F.—Reference to Table II indicates 
that 0.3% or 0.4% synthetic detergent plus 
0.2, 0.5 or 1.0% sodium chloride provided 
good scouring results. These combinations 
of scouring supplies were selected for 
exhaustion tests, the results of which are 
presented in Experiments 1-6, Table IV. 
The scouring solution containing 0.3% 
synthetic detergent plus 1.0% sodium chlo- 
ride gave effective scouring results which 
were improved to some extent by in- 
creasing the synthetic detergent concen- 
tration to 0.4%. This provided a lower 
residual grease content in the scoured 
fabrics and also made possible the reduc- 
tion of the sodium chloride concentration 
to 0.5% should such be desired. 
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The synthetic detergent-sodium bicar- 
bonate combinations were selected in a 
similar manner in Table II and exhaus- 
tion test studies are presented in [Experi- 
ments 7-10 in Table IV. The best scour- 
ing results were obtained with 0.4% syn- 
thetic detergent plus 1.0% sodium bicar- 
bonate. 


EXHAUSTION TEST—HOT SCOUR 
—120° F.—From the single hot scour data, 
Table III, concentration combinations of 
synthetic detergent and builder were se- 
lected for exhaustion tests, the results of 
which are presented in Table V. Experi- 
ments 1-3 in Table V show that 0.1% syn- 
thetic detergent in conjunction with any 
studied quantity of sodium chloride is not 
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sufficient to provide a suitable scouring 
result on an exhaustion test basis. How- 
ever, when the synthetic detergent con- 
centration is increased to 0.2% in Experi- 
ments 4-7 a satisfactory scouring result 
is obtained in the presence of 1.0% sodium 
chloride. By a further increase in the syn- 
thetic detergent concentration, lower con- 
centrations of sodium chloride might be 
tolerated. Evidence of this is contained in 
Table I, Experiment 9. 

The action of sodium bicarbonate in 
extending the useful period of life of the 
scouring bath is presented in Experiments 
8-13, Table V. Here again it is demon- 
strated that it is a matter of balancing 
the synthetic detergent concentration with 
the concentration of the builder to obtain 
the best results. 

Experiment 14, Table V, presents an 
exhaustion test for a scouring solution 
containing 0.1% synthetic detergent plus 
1.0% soda ash. A reasonably good scour- 
ing action wads obtained which was sus- 
tained and even improved slightly as the 
exhaustion test progressed. Full scale mill 
trials are needed to confirm these results. 


Comparison of Cold and Hot 
Scouring Methods 


The laboratory experimental data ob- 
tained in the present study indicate that 
emulsified mineral oil lubricants may be 
removed from piece 
goods over a broad temperature range 
when using proper combinations of syn- 
thetic detergents and suitable neutral or 
mildly alkaline builders. In the cold scour- 
ing method higher concentrations of 
scouring supplies are needed than when 
the hot scouring method is used, but this 
increase in supplies is not prohibitive. 

Through the use of the cold scouring 
method steam consumption is greatly re- 
duced. An example of what may be ex- 
pected is presented in Table VI where 
cost comparisons are given for heating 
1000 gallons of water to either 80° F. or 
120° F. and holding it at these respective 
temperatures for an 8-hour period. For 
purposes of this comparison a steel tank 
was considered, carrying no insulation. 
The average water supply temperature, 
considered on a yearly average basis, was 
taken as 50° F. while the room tempera- 
ture in the mill, again taken on a yearly 
average basis, was considered as 68° F. 
The numter of pounds of steam required 
to heat the water from 50 to 120° F. for 
the hot scour and from 50 to 80° F. for 
the cold scour was then calculated as well 
as the steam required to hold this tem- 
perature for 8 hours in the presence of a 
room temperature of 68° F. The cost of 
steam was taken as $0.60 per thousand 
pounds which is considered to be an aver- 
age figure at present fuel costs. 

It will be noted that by using the cold 
scour steam costs were 57% 


satisfactorily wool 


reduced 57%. 
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This reduced steam demand should pro- 
vide many mills with increased flexibility 
without additional capital expenditures 
for new boiler equipment. 

In mills where the water is brought up 
to temperature in the washers less time 











will be lost when waiting for the water 
to be heated. This would also be reflected 
in decreased labor costs. 

Although some informal mill data are 
now at hand concerning the utility of this 
cold scouring process, further full scale 


experiments are planned to provide addi- 
tional data on this subject. 

The statements made herein with re- 
spect to “Nacconol” are expressions of the 
author’s opinion, based on careful tests 
and investigations, and are not warranties. 





Sizing 
Materials— 
(Concluded from Page P373) 


hesive properties of a size, and measures 
its cohesive power as well, is the filament 
binding test. To perform this test, the 
sized yarn is placed in a twist counter 
and any twist present is removed. While 
the yarn is still in the counter, a needle 
is inserted between the filaments and gent- 
ly forced along the yarn. As the needle 
spreads the filaments, it should be noted 
whether any appreciable dusting of size 
occurs, and whether any flakes or slivers 
are scraped off. The operator should like- 
wise note how much force is required 
to separate the filaments. With a little 
experience he can readily distinguish be- 
tween a weakly coherent and a strongly 
coherent bundle of filaments. 

As pointed out previously, a size will 
be worthless unless it adheres to the yarn. 
By the same token, mere adherence is of 
no value unless the size can so alter cer- 
tain of the yarn’s physical properties as 
to make it suitable for knitting and other 
handling operations. This is the real func- 
tion of the size. 

Let us review briefly what we wish to 
accomplish by means of the size. We 
would reduce stretching of the yarn; we 
would reduce recovery after removal of 
tension; we would form the loops easier 
and hold them in the plane of the fabric; 
we would make a firm, non-curling fabric 
on which s@amers and inspectors can work 
efficiently, with a minimum of picks; and 
we would make a fabric which will not 
wilt and will maintain its shape until set 
by the preboarding operation. 

To determine the stretch and recovery 
properties of sized yarn, it is advisable 
to use a Scott yarn tester such as Model 
IP-2, or some similar instrument. A bun- 
dle of yarns, containing a sufficient num- 
ber of strands to give 300 denier, is 
placed in the machine; a given tension is 
applied to the yarn, and the amount of 
Stretch is noted. After say one minute, 
tension is released, Elongation is noted 
immediately, then again after ten min- 
utes. The results thus obtained may be 
compared with results from unsized yarn, 
as well as from yarn bearing a standard 
size. An efficiently sized yarn will be 
characterized by lower elongation under 
tension, and smaller recovery after ten- 
sion is released. 
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We have also run this test roughly, by 
hanging a weight, approximately 3 gram 
denier, to the end of a bundle of yarns 
of given length; noting the stretch and 
then the recovery after removal of the 
weight. The data thus obtained are not 
of course as accurate as from an instru- 
ment designed for the purpose. 

The loop forming properties of the 
yarn may be determined by the following 
simple test (1). A loop of yarn is hung 
from a support. Through this loop is 
placed a length of the yarn being tested. 
The ends are knotted to form another 
loop. From the knot of the lower test loop 
a small weight is hung, approximately 1 
gram/ denier. After hanging thus for 30 
seconds, the strands of the lower loop are 
cut one-half inch from the top. The resul- 
tant one inch length of yarn left hang- 
ing in the upper loop will form an angle, 
which will be smaller or larger depend- 
ing on the efficiency of the size. Thirty 
seconds after cutting, the angle is meas- 
ured by means of a smail protractor. Un- 
sized nylon shows an angle of approxi- 
mately 140 degrees. Sized yarn which will 
knit with good loop formation shows an 
angle of 120 degrees or less; the smaller 
the angle the better. For accurate results 
this test should be conducted under stand- 
ard conditions of temperature and humid- 
ity, and at least 10 determinations should 
be run on each sample for a reliable av- 
erage. Figure IV illustrates this loop resil- 
iency test, and Fixure V shows the re- 
sults obtained in one series of tests. 

Limp yarn tends to cling to the needles 
when the formed loops are slipped off 
through the new loops. If loops do not 
slip from the needles smoothly, poor stitch 
formation or “press-offs” result. A limp 
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fabric slows down the seaming operation 
and tends to pick badly. Therefore it is 
generally advisable to get as firm a knitted 
fabric as practical, all other factors being 
equal. The firmness quality of sized yarn, 
as well as of knitted fabric to be ob- 
tained from it, may ke roughly estimated 
by preparing a skein from the sized yarn 
and comparing its hand with that of a 
similar skein unsized, or treated with a 
standard size, As knitted fabric may be 
stored several weeks before seaming, or 
seamed hose may be stored before board- 
ing, it is also important to determine 
how ageing will effect firmness of the 
fabric. It should not creep or wilt on 
ageing. For this test skeins of yarn are 
treated with the experimental size, the 
standard size, and with no size. Without 
undue handling these skeins are stored 
for two weeks under conditions of tem- 
perature and humidity which might be 
expected in hosiery mills. These skeins 
are then tested for hand in comparison 
with similar, freshly prepared skeins, as 
to whether the aged skeins have as much 
body as the fresh. 

In final analysis, the only sure test 
for a new yarn size is actual hosiery 
manufacture. There are certain factors 
which can be evaluated in no other way. 
But in developing WARCOSIZE our lab- 
oratory has been able to save time and 
effort, and to avoid blind alleys, by using 
the test methods described. 
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EFFECT OF METALS ON TIPPY DYEING* 


HENRY E. MILLSON 


American Cyanamid Company, Calco Chemical Division, 


Introduction 
HRINKAGE control of wool fabrics 
of all kinds has created an unprece- 

dented demand for materials which have 
been colored with dyes capable of with- 
standing repeated launderings without 
color body or suffering distinct 
shade changes. One of the methods of ob- 
taining dyed wool material having satis- 
factory fastness properties, brightness of 
hue and solidity of shade is the use of 
chrome colors which are ordinarily ap- 
plied by either the top or the meta-chrome 
dyeing procedures. Consequently, the 
problem of obtaining solid, reproducible 
shades by either of the chrome dyeing 
methods has become increasingly impor- 
tant. It is believed that much of the diffi- 
culty in obtaining solid shades with 
chrome dyes is due to tippy dyeing and 
that a remedy may be found through the 
further study of the causes of tippy dyeing. 

Analyses of mill problems concerning 
chrome dyeing methods have shown that 
there are many conditions which can 
variations in shade. Among 
the conditions most difficult to control are 


losing 


cause wide 
those caused by the presence in the dye 
bath salts of aluminum, 
copper, and iron, the latter being the most 
frequent offender. Such metals may enter 
the dye bath in several ways. They may 
be soluble salts carried in by natural or 
treated waters and by the rusting of 
water pipes; they may be dissolved from 
machine parts, linings and pipes during 
the dyeing process. Several excellent arti- 
cles on the sensitivity of chrome dyes 
to iron have been published recently 
(1, 2, 3, 4, 5). However, the effect of 
the presence of aluminum and copper on 
the shade and fastness properties of chrome 
dyes has received very little attention. In 


of the soluble 





_ * Presented at meetings of the Mid-West Sec- 
tion, September 25, 1948 and the Philadelphia 
Section, March 11, 1949. At the presentation of 
this paper in Chicago, 160 Kodachrome slides were 
used. Four projectors and four screens were used 
so that slides showing a staple of fleece, a longi- 
tudinal section of the tip and body parts of a 
fiber, a cross section of the tips, and a cross 
section of the body parts of the same fibers could 
be projected simultaneously for comparison. 


Bound Brook, New Jersey 


general, chromable dyes are polygenetic 
and react readily with various metals to 
give different shades, Consequently, the 
presence of traces of alumnium, copper or 
iron in a meta, top or bottom chrome 
dye bath might permanently alter the 
shade of the dyeing. Iron salts generally 
cause browner and duller shades, whereas 


copper salts usually cause redder and 
duller shades. Salts of alumnium might 
cause definite shade changes ranging 


through bluer, redder or violet tones. 

The present study has been concerned 
chiefly with the effect of metals on the 
deposition and distribution of dye within 
the individual fibers. The distribution of 
trace metals in the fiber has been deter- 
mined by cross-sections and other micro- 
scopical studies. The rate and extent of 
metallization by various metals have been 
studied by means of the spectrophotome- 
ter. It has been observed that the presence 
of metals in the dye bath is an important 
factor in two of the major dyeing difficul- 
ties. It may not only cause the wool to dye 
tippy, but it may also frequently be the 
reason for undesirable color changes dur- 
ing the dyeing procedure. It has also been 
observed that the extent of damages in a 
staple or part of the fleece varies consid- 
erably, depending upon its original loca- 
tion in the fleece. In this study, wherever 
possible, only staples from the back and 
shoulder areas have been used. 


Metallization of Chromable Dyes 


Dyes which can react with chromium 
when dyed by one of the various chrome 
dyeing procedures may also react with 
many other metals, such as aluminum, 
cobalt, copper, iron and nickel, to name 
but a few. These metal-dye complexes 
may exhibit wide differences in shade and 
fastness properties depending upon the 
metal complex which is formed. The first 
part of this study will describe a number 
of experiments on the metallization of 
dyes. Several of these experiments are de- 
scribed in detail because they are useful 
in explaining some of the results pre- 
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sented later in the tippy dyeing studies. 


COLOR OF METAL-DYE COM- 
PLEXES.—Figures 1-4 are spectrophoto- 
metric curves for 0.5% dyeings of Calco- 
chrome Fast Red ECB, C.I. 652; Calco- 
chrome Alizarine Red SC, CI. 1034; 
Calcochrome Cyanine RC, C.J. 722; and 
Calcochrome Violet B, C.I. 169, respective- 
ly. The dye bath was prepared with 10% 
calcined Glauber’s salt, and 5% 
acid 28%, in each instance, and after the 
skeins were entered they were brought 
to the boil slowly and dyed at the boil 
for 1 hour. The liquor-wool ratio was 
60:1. One such dyeing of each was rinsed 
and dried, others were boiled 
separately for 30 minutes in a fresh bath, 
with an addition of 2% acetic acid 28%, 
and 0.75% of one of the following salts: 

Aluminum sulfate Al, (SO); . 18 H-O 

Potassium bichromate, K,Cr.O; 

Copper sulfate, CuSO, . 5H:O 

Ferrous sulfate, FeSO, . 7H:O 
A comparison of the curves shows that 
each metal produced an entirely different 
shade with the same dye. Consequently, 


acetic 


whereas 
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FIGURE 1 
Effect of Metals on Calcochrome Fast Red ECB 
0.5% dyeings of Calcochrome Fast Red ECB 
on wool were made by the acid dye procedure 
and after-treated with 0.75% metals as 
indicated. 
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FIGURE 2 
Effect of Metals on Calcochrome Alizarine 
Red SC 


0.5% dyeings of Calcochrome Alizarine Red 

SC on wool were made by the acid dye proced- 

ure and aftertreated with 0.75% metals as 
indicated. 
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Effect of Metals on Calcochrome Cyanine RC 
0.5% dyeings of Calcochrome Cyanine RC on 
wool were made by the acid dye procedure and 
aftertreated with 0.75% metals as indicated. 
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Effect of Metals on Calcochrome Violet B. 


0.5% dyeings of Calcochrome Violet B on wool 
were made by the acid dye procedure and 
aftertreated with 0.75% metals as indicated. 
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traces of these elements may affect the 
final shade of a chrome dye in proportion 
to the amount of metal which is present. 
These trace metal salts are especially 
detrimental in a top or bottom-chrome 
dye bath because they form metal-dye 
complexes rapidly and at comparatively 
low temperatures, before the dye can 
react with the chromium in the wool 
in bottom-chrome dyeing or prior to the 
addition of bichromate in top-chrome 
dyeing. Except in the case of aluminum, 
the undesired metal in the molecule is not 
replaced during the top-chroming proc- 
ess after the metal complex has once 
been formed, regardless of the amount 
of bichromate added, as can ke seen in 
the following experiment. 

The purpose of this experiment was to 
determine the effect of afterchroming on 
dyeings which had previously been metai- 
lized by topping with aluminum sulfate, 
cobalt acetate, copper sulfate, ferrous 
sulfate or nickel sulfate. These dyeings 
were made as above except that 1% of 
Calcochrome Violet B was used. One 
skein was removed and dried while an- 
other was placed in a fresh bath contain- 
ing 1% of bichromate and 3% of acetic 
acid 28% and boiled for an additional 40 
minutes. The amounts of acid, metal salt, 
and the dyeing time were deliberately in- 
creased over the quantities used in the 
experiment described in the preceding 
paragraph to see if chromium would re- 
place the other metals. A comparison of 
the dyeings before and after the treatment 
with bichromate showed that no change 
occurred with the dyeings which had 
been topped with copper, cobalt or nickel 
in the dye bath. A dyeing in which iron 
had teen used was slightly redder in 
shade. The dyeing topped with aluminum 
was a rich fuchsia shade before top-chrom- 
ing but it became reddish violet when it 
was afterchromed, showing that the chro- 
mium appeared to replace, in part, the 
aluminum in the aluminum-dye complex. 

Although various dyes exhibited their 
own peculiarities, in general, the cobalt, 
copper, iron, and nickel dyeings changed 
very little in after-chroming. The effect of 
aluminum, however, was overcome to a 
considerable extent by the bichromate 
treatment. Further experiments were run 
to determine the effect on the shade when 
equal amounts of bichromate and another 
metal salt were added simultaneously to 
the top chroming bath. A liquor ratio of 
60-1 was used for all dyeings unless stated 
otherwise. Calcochrome Brown PG, Pr. 4, 
Calcochrome Brown RV Conc., Pr. 2, and 
Calcochrome Violet B, were used for 
these studies. One per cent of dye was 
used with an addition of 10% calcined 
Glauber’s salt and 6% acetic acid 28%. 
Each dyeing was boiled for 45 minutes, 
then it was topped in the dyebath with 
1% cobalt acetate, nickel sulfate, copper 
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sulfate or aluminum sulfate. A second 
series was also carried out in the same 
manner except that 1% potassium bichro- 
mate was added with the metal salt in 
all cases. 

Examination of the Brown PG dyeings 
showed that the cobalt, copper and iron 
dyeings gave approximately the same 
shade whether or not bichromate was 
added, indicating that with this dye these 
metals react rapidly to the exclusion of 
the chrome. The presence of nickel and 
aluminum caused a slight effect on the 
shade but the chromed shade predomi- 
nated. With Calcochrome Violet B, the 
bichromate had a much greater effect on 
the shade in all cases. The shades ob- 
tained, however, were nearer to those 
produced by the metals other than chrome. 
The aluminum dyeings were an exception 
to this general statement, since the dyeing 
topped with aluminum and_ bichromate 
yielded a slightly redder chromed shade. 
The Brown RV dyeings showed some 
effect of the chrome in the cobalt and 
nickel dyeings only, but in these instances 
the shades of these metal complexes pre- 
dominated. 


EASE OF METAL-DYE COMPLEX 
FORMATION.—Since Calcochrome Brown 
RV Conc. is known to form metal com- 
plexes with a number of metal ions it was 
used in a series of experiments to illus- 
trate the metallization of a dye in solu- 
tion. This study was carried out by means 
of the spectrophotometer. An 0.05% aque- 
ous solution of the commercial dye was 
prepared with distilled water. A spectro- 
photometric transmission curve of this 
solution was obtained and identified as 
curve “A.” A series of curves was then 
procured after the solution of various 
metal salts had been added to the origi- 
nal. For example, Curve “B” was ob- 
tained by raising the temperature of the 
dye solution to 38° C, then adding 5 ml. 
of a 10% solution of a metal salt, and 
then waiting 15 minutes before the curve 
was taken. Figures 5 to 7 represent the 
curves obtained with Calcochrome Brown 
RV, using this procedure with aluminum 
sulfate, copper sulfate and ferrous sul- 
fate, respectively. These tests show that 
metallization of the dye molecules takes 
place rapidly at low temperatures, that 
each metal produces a different shade and 
that copper sulfate causes the dye ‘o 
precipitate. 

An attempt also was made to determine 
the effect of the presence of bichromate 
on this type of reaction. Solutions were 
prepared as before but 5 ml. of a 10% 
solution of sodium bichromate (Na.Cr.O 

2H.O) was added simultaneously with 
the metal salt addition. These solutions 
were again allowed to stand 15 minutes 
before the transmission curves were taken. 
The dye solutions containing aluminum, 
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FIGURE 5 


Effect of Aluminum on Calcochrome Brown RV 
Conc. in Solution. 
Curve A represents a 0.05% solution of Calco- 
chrome Brown RV Conc. prepared in distilled 
water. Curve B is the same solution after 
0.25% of aluminum sulfate had been added and 
the temperature raised to 38°C. 
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FIGURE 6 


Effect of Copper on Calcochrome Brown RV 
Conc. in Solution. 
Curve A represents a 0.05% solution of Calco- 
chrome Brown RV Conc. prepared in distilled 
water. Curve B is the same solution after 
0.25% of copper sulfate had been added and 
the temperature raised to 38°C. 
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FIGURE 7 
Iron on Calcochrome Brown RV 
Conc. in Solution. 
Curve A represents a 0.05% solution of Cal- 
cochrome Brown RV Conc. prepared in dis- 
tilled water. Curve B is the same solution 
after 0.25% of ferrous sulfate has been added 
and the temperature raised to 38°C. 
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iron and copper became turbid, indicating 
precipitation, and so curves could not be 
obtained. The solutions containing nickel 
sulfate remained clear. However, when the 
transmission curve of the solution con- 
taining nickel sulfate and sodium bichro- 
mate was corrected for the equivalent 
bichromate solution, a calculated curve 
was obtained which was identical to that 
found for the dye solution containing 
nickel sulfate only. Figure 8 shows these 
curves which, because they superimpose, 
demonstrate that the presence of the 
chrome had no effect under the conditions 
of this experiment. Similarly, figure 9 
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FIGURE 8 


Effect of Simultaneous Additions of Nickel and 
Chromium to Calcochrome Brown RV Conc. 
Solution. 

Curve A represents a 0.05% solution of Calco- 
chrome Brown RV Conc. in distilled water. 
Curve B shows the same solution after 0.25% 
of nickel sulfate had been added and the tem- 
perature raised to 38°C. 

Curve C shows solution A after 0.25% of 
nickel sulfate and 0.259 of sodium bichromate 
had been added and the temperature raised 
to 38°C. 
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FIGURE 9 


Effect of Simultaneous Additions of Cobalt and 
Chromium to Calcochrome Brown RV Conc. 
Solution. 

Curve A represents a 0.05% solution of Calco- 
chrome Brown RV Conc. in distilled water. 
Curve B shows the same solution after 0.25% 
of cobalt acetate had been added and the tem- 
perature raised to 38°C. 

Curve C shows solution A after 0.25% of 
cobalt acetate and 0.25% of sodium bichro- 
mate had been added and the temperature 
raised to 38°C. 
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shows that the cobalt and cobalt-bichro- 
mate curves are identical except for a 
very slight deviation in the blue part of 
the curve. 


SOURCES OF METAL CONTAMINA- 
TION.—Interfering metals can be intro- 
duced into a dye bath in many ways. Dyes 
may contain these metals as impurities, 
despite the fact that manufacturers of 
dyes have set up rigid controls for the 
purification of intermediates and for care- 
ful selection of construction materials in 
order to eliminate or reduce to a mini- 
mum the amount of aluminum, copper, 
iron or other metals in their products. 

Dyeing machines may act as sources of 
contamination, although modern dyeing 
generally 
stainless steel and will not cause serious 
metal effects. However, some machines 
still in use do contain one or more metals, 


machines are constructed of 


such as aluminum, copper, bronze, brass 
or iron. Other machines with Monel metal 
or stainless steel linings are fitted with 
iron spiders, bronze and brass segments, 
copper nails and springs and iron piping. 
These metals are potential 
trouble if they are dissolved in the dye 
bath. 

Dyeing accessories such as dye and acid 
pails, dippers and brass spigots may be 
attacked by acid or ammonia. Ammonia, 
sometimes used for scouring or dyeing 
wool, may be run through a copper or 
brass spigot into a copper bucket. The 
ammonia in this case is generally bluish 
in shade, indicating the presence of dis- 
solved copper. 

Probably one of the greatest unsuspect- 
ed contributors to contamination is the 
water used for dyeing. Invariably, it con- 
tains traces or larger amounts of metallic 
compounds; this is especially true of iron, 
which is almost always present in steam 
and water pipes, either as iron rust or 
as soluble iron compounds. Trouble is 
particularly apt to occur when the valves 
are first opened after having been closed 
overnight or over a week-end. It is a wise 
precaution to move the pipe out of the 
dye kettle and run the water down the 
drain for several minutes before using it 
to fill the machine. In this way, most of 
the accumulated dirt, iron and rust are 
flushed away. Ground and well waters 
frequently contain iron and should be 
analyzed periodically to check the quan- 
tity present. Other elements such as alu- 
minum, calcium and magnesium are to 
be found in water and tend to contami- 
nate the dye bath. Alum is often used in 
the purification of municipal waters and 
any excess which remains in the water is 
a source of aluminum which causes 
greater shade changes than either calcium 
or magnesium compounds. 

Some chemicals used in the dye bath 
may act as a source of contamination. 


sources of 
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Glauber’s salt, for example, varies cona- 
siderably in its iron content. The better 
grades now are so processed that they con- 
tain none or at most moderate amounts 
of impurities. However, prior to World 
War II, some of the cheaper grades of 
crystalline Glauber’s salt were found to 
contain comparatively large amounts of 
iron. Other chemicals used in the dyeing 
process should be carefully evaluated for 
their impurities, particularly for the pres- 
ence of iron and copper. 


When all of these contaminating sources 
are taken into consideration, it is easy 
to understand that wide variations in 
shade from batch to batch are likely to 
occur, particularly if the dyes are sensi- 
tive to these metals. 


SENSITIVITY OF DYES TO METALS. 
—The concentration of metals such as 
aluminum, copper and iron, which are 
generally present in 
amounts, is expressed in parts per million, 
or p.p.m. Experiments have shown that 
many widely used chrome dyes are ex- 
tremely sensitive to iron and copper, and 
that their shade may be _ completely 
changed by the presence of 1 or 2 p.p.m. 
of these metals in the dye bath. As stated 
earlier, the color changes caused by iron 
compounds are generally detrimental be- 
cause the iron complexes of most dyes are 
brown. This has the same dulling effect 
upon a shade as the addition of small 
amounts of brown or other dulling dyes 
to bright contrasting shades. To illustrate 
the effect of iron Figure 10 shows a 
family of curves produced by dyeing 0.5% 
of Calcochrome Fast Red ECB with 89% 
calcined Glauber’s salt, 3% 


water in small 


acetic acid 
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FIGURE 10 
Effect of Concentration of Iron on Calcochrome 
: Fast Red ECB. 
Dyeings on wool were made by the acid dyeing 
method of 0.5% Calcochrome Fast Red ECB 
with the addition to the dye bath of the various 
amounts of iron indicated on the curve. 
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28%, in distilled water, to which is added 
0.0, 0.1, 0.25, 1, 3, and 5 p.p.m. of iron 
respectively. 

Other metals also cause shade changes. 
Figure 11 shows a family of spectro- 
photometric curves obtained from dyeings 
made as above with 0.5% Calcochrome 
Blue Black Conc., but with an addition of 
1 p.p.m., 3 p.p.m., and 5 p.p.m., of copper, 
respectively, Figure 12 shows a series of 
curves produced by dyeing 0.5% Calco- 
chrome Alizarine Red SC plus 0.0, 0.1, 
0.25, 1, 3, and 5 p.p.m. of aluminum re- 
spectively. These curves show that the 
presence of 1 part of aluminum in 10,- 
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FIGURE 11 


Effect of Concentration of Copper on Calco- 
chrome Blue Black Conc. 
Dyeings on wool were made by the acid dyeing 
method of 0.5% Calcochrome Blue Black 
Conc. with the addition to the dye bath of the 
various amounts of copper indicated on the 
curve. 
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FIGURE 12 

Effect of Concentration of Aluminum on Calco- 

chrome Alizarine Red SC 
Dyeings on wool were made by the acid dyeing 
method of 0.5% Calcochrome Alizarine Red SC 
with the addition to the dye bath of the various 
amounts of aluminum indicated on the curve. 
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000,000 parts of water can change the 
shade sufficiently to produce a measurable 
variation in the spectrophotometric curve 
of the dyeing. Figure 13 illustrates the 
difference in the shapes of the curves 
obtained from 0.5% dyeings of Calco- 
chrome Fast Green SGV with additions 
of 0.2, 1, and 2 p.p.m. of cobalt as com- 
pared to the “no-addition” dyeing. 

To assist in understanding why one or 
two parts per million of metal can cause 
alteration of shades, information is givea 
in Table 14 for two well-known chrome 
dyes. 

From this data then, it can be seen that 
the proportion of pure dye converted to 
the metal complex by 1 part of metal 
ranges from 6.5 to 16.5 parts. A dye bath 
containing 1% of pure dye at a bath ratio 
of 1-60 contains approximately 166 p.p.m. 
of dye. In general, commercial dyes are 
rarely pure because of the dilution neces- 
sary in standardization. For this reason, 
the actual concentration of pure dye may 
be much less than 166 p.p.m., while the 
undesirable color change caused by 1 part 
of metal will be inversely proportional to 
the amount of pure dye present in the 
dye bath. In top chrome dyeing, the com- 
tination of metal with dye is generally 
one atom of chromium with two mole- 
cules of pure dye. If it is assumed that 
one atom of iron combines with one mole- 
cule of dye, then when Calcochrome Fast 
Red ECB with a purity of 50% is applied 
by the top chrome procedure, 1 p.p.m. of 
iron in a liquor ratio of 60-1 will convert 
approximately 10% of the pure dye to the 
iron complex. Under the same conditions, 
1 p.p.m. of aluminum would metallize 
approximately 20% of this dye. Table 34 


shows that Calcochrome Fast Red ECB 
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FIGURE 13 


Effect of Concentration of Cobalt on Calco- 
chrome Fast Green SGV. 

Dyeing on wool were made by the acid dyeing 

method of 0.5% Calcochrome Fast Green SGV 

with the addition to the dye bath of the various 

amounts of cobalt indicated on the curve. 
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TABLE 14 


1 part by weight 


Metallizes the following parts by weight of pure dye 


Calcochrome Blue Black Conc. 


of metal Calcochrome Fast Red ECB 
IA igs cxieak wiaco win bias cae Oa ee era 16.5* 15.4 
errr errr re 8.6 8.0 
SD. winetescaasewccwsiene eis Gurwen - 7.0 6.5 
Se ee er 8.0 4 


* The data in the above table have been calculated by assuming that one atom of the metal 


combines with 1 molecule of the dye. 


1 atom of chromium combines with two molecules of dye. 


It is known, however, that under certain dyeing conditions 


Consequently, the values for chromium 


in columns 2 and 3 may well be 17.2 and 16 respectively. 





gives a bright bluish red with chromium 
and a medium yellowish brown with iron. 
Hence, if 10% of the pure dye present is 
metallized with iron, the dulling effect 
will be approximately equal to the addi- 
tion of 10% of brown on the weight of 
pure Red ECB used. Pastel or light shades 
are affected to a greater extent than are 
the heavy shades, since the ratio of metal 
to dyestuff is proportionally higher. For 
example, if there is sufficient metallic 
impurity present in a top chrome dye 
bath to metallize 10% of the dye in a 1% 
dyeing, all of the dye might be metallized 
in a 0.1% dyeing of the same dye. 
INFLUENCE OF LIQUOR RATIO.— 
The liquor ratio obviously plays a very 
important part in metal effects. Water 
containing 1 p.p.m. of iron or other metal 
will give different shades with the same 
dye, showing a greater effect with longer 
liquor ratios. This occurs because a dye 
bath with a liquor ratio of 1-10 will con- 
tain only one-tenth as much iron per unit 
weight of dye as one having a liquor ratio 
of 1-100, though in each case the iron 
concentration of the water is the same. 
Changes in shade caused by different 


liquor ratios are shown in Figures 15, 16, 
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FIGURE 15 


Effect of Dye Bath Length on Action of 
Aluminum on Calcochrome Alizarine Red SC. 
Dyeings on Wool were prepared by the acid 
dyeing method using a dye bath containing 
1 p.p.m. of aluminum. Different dye bath 
ratios were used as indicated on the curves. 
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and 17. These experiments demonstrate 
that when dye house waters contain dis- 
solved metals, the liquor ratio should be 
reduced to a minimum in applying dyes 
which are sensitive to these metals. 


Preferential Metallization of Dye 
in Tips and Other Damaged Areas 


TOP CHROME PROCEDURE.—Studies 
on the preferential chromation of dye in 
wool fibers have been reported previously 
(6). In these early experiments, skeins of 
yarn were dyed, and cross sections of the 
dyed yarn showed that some fibers ap- 
peared to be completely chromed while 
others remained unchromed when the 
quantity of chrome used was insufficient 
for complete chromation of all the ab- 
sorbed dye. During the present investi- 
gation, in which a few p.p.m. of alumi- 
num, copper, iron, or other metals were 
used, skeins of yarn were also used at the 
beginning of the investigation. Again it 
was observed that certain fibers in a cross 
section would present a shade entirely 
different from the shade of the surroun4- 
ing fibers. It was also observed that the 
shade exhibited by 
tions was approximately that produced in 
were topped with 


these cccasional sec- 


1% dyeings which 
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FIGURE 16 


Effect of Dye Bath Length on Action of Copper 
on Calcochrome Blue Black Conc. 
Dyeings on Wool were prepared by the acid 
dyeing method using a dye bath containing 
1 p.p.m. of copper. Different dye bath ratios 
were used as indicated on the curves. 
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0.75% of the smapending metal com- 
pound. When staples removed from Aus- 
tralian, Texas, or South American fleece 
were used in place of yarn, it was pos- 
sible to study the entire length of the 
individual fibers of which the staple was 
composed. The reason for the distinct 
color changes observed previously in cer- 
tain cross sections then became apparent. 
It was found that the tips and body por- 
tions of the same fleece or fiber exhibited 
different shades when they were dyed in 
the presence of a few p.p.m. of different 
metals. In general, cross sections of the 
tips and body parts of the same fibers 
removed prior to top chroming showed 
that the tips were the shade of the metal- 
dye complex of the particular metal used, 
whereas the major part of the staple was 
the shade of the unchromed dye. After 
the dyeing had been top-chromed, many 
of the tips were found to have changed 
very little during the chroming operation, 
whereas the body portions changed to the 
chrome shade. 


In the discussion which follows, one or 
more of three types of experiments may 
be described. The first type is the dyeing 
to obtain a “self-shade” in which no metal 
is used. The second type employs a few 
parts per million of metals other than 
chrome, such as aluminum, copper, iron, 
etc. For example, when the dye and iron 
are used, the treatment will te designated 
as “ironed.” If copper is used with the 
dyestuff, the treatment will be described 
as “coppered.” The third type takes some 
of the ironed or coppered skeins and fol- 
lows with a standard “top chroming” pro- 
cedure. The purpose of this was to de- 
termine whether or not a metal-dye com- 
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FIGURE 17 


Effect of Dye Bath Length on Action of Iron 
on Calcochrome Violet B. 
Dyeings on Wool were prepared by the acid 
dyeing method using a dye bath containing 
1 p.p.m. of iron. Different dye bath ratios 
were used as indicated on the curves. 
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plex, which might be formed by any 
trace elements present, was subsequently 
broken down and a chrome-dye complex 
formed. Unless this latter occurs, the 
final shade obtained in a practical dyeing 
will not be that shade which was antici- 
pated. 

Chrome dyes which yield contrasting 
shades between the acid and metallized 
dyeings were used because of the ease with 
which slight differences caused by prefer- 
ential metallization could te detected. It 
should be emphasized that, with the ex- 
ception of Calcochrome Brown RH (CL. 
98) which exhibits a moderate tendency 
to dye tippy, all of the dyes selected 
exhibited little tendency to dye tippy 
when they were applied by the top chrome 
procedure (7). Therefore, if tippy effects 
were obtained with these dyes, this tippi- 
ness could be attributed to the presence 
of the minute quantities of the metals 
which were purposely added to the dye 
bath. From the results obtained, it is 
clear that under adverse conditions tippy 
effects may be produced with dyes which 
otherwise would not exhibit tippiness. 

The fleece used for all tests was a 
sheared, unscoured, super Australian Me- 
rino 64’s quality. It was cleaned and pre- 
pared for dyeing by extracting several 
times with carbon tetrachloride and then 
rinsing thoroughly in warm water con- 
taining a small amount of Deceresol OT. 
The Deceresol OT was added to insure 
complete wetting out of all parts of the 
fibers. Staples were carefully selected and 
placed in cotton mesh bags to hold the 
tips and kLodies of the fiber in the same 
relative position as it would be found in 
the fleece. The dye bath was prepared with 
distilled water to which was added 10° 
Glauber’s Salt, and 5% acetic acid 28%. 
The bath ratio was 60-1. Five grams of 
staple were usually employed. 

Fleece dyed with 3% Calcochrome 
Violet B assumed a scarlet shade when no 
metal was added to the dye bath. The 
addition of 3 p.p.m. of iron caused the 
tips to be dyed brown with no appre- 
ciable change in the shade of the body 
portions. 

Microscopical examination of cross sec- 
tions of the tips showed that most of 
them were oliye brown, some had brown 
rings and scarlet centers and an occa- 
sional fiber section was scarlet. The cross 
sections of the body parts of the fibers 
showed all to be bright scarlet. If the 
“ironed” wool then top-chromed, 
there was little change in the shade of the 
tip portion of the staple but the body 
portion became violet. 

Two per cent Calcochrome Alizarine 
Red SC dyed a staple a reasonably uniform 
brownish red shade, although the tips 
were slightly lighter in shade. When a 
Similar dyeing was carried out using 1 
P.p.m, of aluminum in the dye bath, the 


was 
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TABLE 18 
Concentration of Color Strength of 
Aluminum Body End 
0 100% 
1 p.p.m, 90% 
3 p.p.m. 78% 
5 p.p.m. 60% 


tips became a bright scarlet but there was 
little change in the shade of the body. 
Increasing the aluminum to 3 _ p.p.m. 
caused an unexpected result. The tips 
were now dyed a brighter, heavier scar- 
let, but the rest of the fleece was definitely 
weaker in shade. Another dyeing in which 
5 p.p.m. of aluminum was used caused 
the scarlet tips to be dyed still more 
deeply, the depth of shade of the body 
portion being somewhat weaker than for 
either the 1 p.p.m. dyeing or the 3 p.p.m. 
dyeing. 

The procedure of the preceding dyeing 
was repeated, except that no aluminum 
was added to the dyebath until the acid 
shade had been obtained. Then 14.1 p.p.m. 
(equal to 0.75% aluminum sulfate con- 
taining 18 moles of water of crystalliza- 
tion) was added. A comparatively uni- 
form scarlet shade resulted, indicating 
that if an excess of aluminum was used, 
both the tips and the body portion were 
metallized and were uniform in shade. 

In order that the actual color values of 
the unmetallized body portions of the 
above dyeings be determined accurately, 
the color strengths as determined on the 
spectrophotometer are shown in Table 18. 

It is obvious that preferential metalli- 
zation of the dye in the tip portion 1s 
being obtained, The exact mechanism by 
which the addition of 3 p.p.m. or 5 p.p.m. 
of aluminum to a 2% Alizarine Red SC 
dyeing causes more intensely dyed tips 
and less strongly dyed body portions than 
obtained when 1 p.p.m. is used, is not at 
present known. 

Preferential metallization experiments 
were repeated using Calcochrome Blue 
Black Conc. (C.I. 202). A staple dyed 
with this dye without metal gives a self- 
shade which is a dull, reddish brown. 
When 3 p.p.m. of copper are added to 
the dyebath, the tips become reddish 
violet. If this “coppered” dyeing is sub- 
sequently top-chromed, the body portion 
becomes dark blue but there is little 
change in the shade of the tip portion. 

Dyeings were repeated using Calco- 
chrome Violet B, but 5 p.p.m. of chro- 
mium were substituted for the iron used 
in the previous experiment. Again, the 
body was scarlet but the tips were an 
intense violet. When sufficient p.p.m. of 
chromium were used to completely chrome 
all of the dye, the tips and body parts were 
approximately the same shade of violet, 
and showed some contrast in depth of 
color between the tip and body portions. 

Calcochrome Fast Green SGV (CLI. 
292) was dyed both as a self-shade and 
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with 1, 3, and 5 p.p.m. of cobalt. The 
self-shade of this color is a dull violet. 
The presence of cobalt in the bath caused 


the tips to become a bluish-grey. When 
these ‘“cobalted” dyeings were top 
chromed, the tips remained predomi- 


nantly bluish-gray and the body sections 
become predominantly green. 

Similar dyeings were made using Calco- 
chrome Brown RH and 3 p.p.m. of nickel. 
The body portion of the staple was dyed 
a rather uniform brownish orange, which 
is the shade of the unmetallized dye. How- 
ever, the dyeing containing the 3 p.p.m. 
of nickel resulted in reddish brown tips. 
If this “nickeled” dyeing was subsequent- 
ly top chromed, the -ody portion ac- 
quired the typical Brown RH shade, but 
due to the nickel complex, a high propor- 
tion of the tips retained the reddish brown 
shade. 

In the preceding dyeings, qualitative 
results have been obtained which indi- 
cate that trace metals tend to concentrate 
in the tips of the staple and react with 
the dyestuff to give a metallized dye. 
These metallized dyes are fixed in the 
tips of the wool fibers, and in many 
cases the metals are not displaced if the 
dyed wool is subsequently chromed. Con- 
sequently, in practice, the middle and 
body portions of the fiber may be the 
desired chromed shade, but the tip por- 
tion, due to trace metals, may have a 
totally different and undesired shade. 
Such bicolored fibers give rise to heath- 
ery and skittery effects. 

An unusual example of the dependence 
of tippy dyeing upon metals lodged in 
the tins of wool fibers was found when a 
portion of one of the Australian fleeces 
was dyed in distilled water with 6% Cal- 
cochrome Alizarine Red SC. Boiling was 
continued for 1 hour. Then the wool was 
rinsed thoroughly and dried. Examina- 
tion of the dyed fleece showed that a 
number of the staples exhibited a bluish- 
red shade at the extreme ends of the tips, 
seeming to indicate that iron had been 
present in the dye kath. Since iron had 
not been added, tips and body portions of 
the undyed staples were analyzed to de- 
termine iron content colorimetrically. For 
comparison, a similar staple was “dyed” 
in a dyebath identical to that used above 
but without the addition of dye. 


The presence of 0.06% iron in the tips 
at the start of the dyeing would be suffi- 
cient to produce the effects observed. It is 
interesting to note also that the tips of the 
wool fibers release iron and other inor- 
ganic materials when they are boiled in 
a blank dye bath without dye, as is shown 
in Table 19. However, when dye is pres- 
ent, it apparently penetrates the damaged 
tips and so combines with the iron in the 
early stages of the dyeing operation as to 
produce the iron shade. In order to con- 
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TABLE 19 


Fleece extracted with CCl, 
warm water 


and rinsed in 


Fleece boiled for 1 hour 
in a blank dyebath 





% Ash % Iron % Ash % Iron 
MS Svea ccieuseaes 3.5% 0.06 1.10 0.02 
Body 1.3% 0.01 0.92 0.01 





firm the iron effect, a 2% dyeing of Calco- 
chrome Alizarine Red SC was made with 
an addition of 3 p.p.m. of iron to the 
dyebath. All staples had dark violet tips 
similar in shade to those described a ove, 
and most of the body portions were slight- 
ly bluer in shade than the normal un- 
chromed acid dyeing. 

From the analytical results given above, 
it would appear that the iron content is 
more uniform throughout the fiber after 
the fiber has been boiled in an acidified 
bath. Tippiness in dyeing should, there- 
fore, be reduced by the boiling treatment. 
This has been found to be the case. When 
boiled wool was dyed with Alizarine Red 
SC, the tips and body were the same shade, 
and none of the tips exhibited violet areas. 
Race et al (8) have stated that a greater 
iron content in the tins cf wool may be a 
source of unlevel dyeing in the case of 
dyes that are sensitive to iron. The pres- 
ent experiments indicate that their 
sumptions are correct in that the presence 
of iron can change the shade in the tips. 


as- 


The effect on tippiness of scouring with 
soaps, sulfate alcohols, and alkalies such 
as ammonia and soda ash was also 
vestigated. Fleece was prepared for dye- 
ing by (a) extracting with carbon teta- 


in- 


chloride followed by warm water rinses, 
(b) scouring with 6% soap flakes and 3% 
soda ash for 20 minutes at 120° F. 
scouring with 3% sulfated alcohol and 
5% ammonia for 20 minutes at 120° F. 
After several rinses in warm water, por- 
tions of each of these samples were dyed 
with 2% Calcochrome Alizarine Red SC 
and an addition of 3 p.p.m. of aluminum. 
Wool cleaned by all three treatments pro- 
duced scarlet tips and bluish-red body 
parts. The scoured with sulfated 
alcohol and ammonia, however, dyed a 
more yellow body shade than did the wool 
treated by the other two methods. 


or (c) 


wool 


pre-treated as above 
were dyed with 2% Calcochrome Brown 
PG and 6% ammonium sulfate, and boiled 


Similar samples 


1 hour. In each case, the tips were prac- 
tically undyed while the parts adjacent to 
the tips were heavily dyed. In general, the 
body areas were lightiy dyed. 

These experiments indicate that (a) the 
method used in cleaning the staple did 
not produce level dyeing, and that (b) 
boiling in an acid solution does some- 
thing which ordinary soap or solvent 
cleaning does not do. 

To confirm the dyeing results, spectro- 
graphic analyses were made of the ash 
of the unchromed tips and body portions 
of staples from each dyeing to which 
trace metals had Leen added. It was found 
that the tips contained a higher metal 
content than did the body portions of the 
fibers. It is believed that if all damaged 
areas and fiber tips could be completely 
separated prior to analysis, the body sec- 
tions would be found to be practically 
free of trace metals when 1 p.p.m. oz 
less is added to the dyebath. 

Quantitative determinations on the ash 
and moisture content of several dyeings 
made with and without uranium gave the 
results shown in Table 20. These analyses 
provide rather conclusive proof that dur- 
ing the dyeing operation a considerable 
portion of the uranium metal used in 
these experiments was removed from the 
dyebath and concentrated in the tips and 
cther damaged areas. 


Radioaction Studies 


Further proof of the concentration of 
metals in tips and in other damaged parts 
of the fiber was obtained by means of 
radioautographs. Certain dyes such as 
Calcochrome Alizarine Red SC, Calco- 
chrome Blue Black Conc. and Calco- 
chrome Brilliant Blue BBG form metal 
complexes with uranium salts. The ura- 
nized shade of Alizarine Red SC is a red- 
dish blue, that of Blue Black Conc, is a 
dull violet, and that of Brilliant Blue 
BBG is a bright reddish blue. By boiling 
one hour and rinsing, dyeings were made 


on Australian fleece, using 6% of Aliza- 
rine Red SC, 10% calcined Glauber’s salt, 
8% acetic acid 28%, and 20 p.p.m. of 
uranium, as uranium acetate. The ex- 
tips of the fibers were black 
and the body was a dull crimson. 
Other 6% dyeings of Red SC were 
topped with 1, 2, 3, 4, 5, and 6% of 
uranium acetate. Examination of the fleece 
showed that all tips were reddish blue 
and that each increase in the amount of 
uranium salt used caused the body to be 
slightly bluer. Other dyeings of Alizarine 
Red SC and Brilliant Blue BBG were 
obtained by a meta-uranium (uranium 
acetate in the dye bath) method. All dye- 
ings were rinsed thoroughly and air dried. 
Staples from each dyeing were then placed 
on Tri-X Panchromatic film and allowed 
to remain in contact for 70 days. The 
developed film showed that a radioautc- 
graph of the parts containing uranium 
had been o=tained. When the amount of 
uranium acetate used was less than that 
required for complete metallization of 
all the dye present, the tiv areas produced 
a much brighter image. When an excess 
of uranium salt was used, all varts of the 
fleece produced an image, but the tip 
areas always produced a greater effect 
upon the film. 

The radioautographs are produced by 
a combination of the alpha rays from 
Uranium 238 and the beta and gamma 
rays from disintegration products of the 
uranium. These rays affect a photographic 
film and reveal differences in concentra- 
tion of uranium by brighter and darker 
areas. In all cases the tip areas were 
brightest, showing that the tips contained 
a greater concentration of uranium than 
did other parts of the fleece. 
and 22 show staples of fleece dyed with an 
addition of uranium salt. Figures 23 and 
24 are the radioautographs produced by 
these same staples. 

Further experiments were made using 
radioactive cobalt isotope (Co”) prepared 
at Oak Ridge by means of neutron pile 
bombardment. Co” is both a beta and 
gamma emitter, The energy of the beta 
rays is 0.3 million electron volts (rather 
weak) and that of the gamma rays is 1.1, 
1.3 million electron volts (comparatively 
strong). Because the alpha rays emitted 
from the uranium used in the previous 


treme 


Figures 21 


SS 


Undyed fleece 
extracted with 
CCl —rinsed 
with water 


Tip Body 

Percent Ash ..... nine See 1.01 
Percent Moisture Lost 

in 1 hour at 100°C... 10.9% 10.7% 


TABLE 20 
Australian Fleece 


Dyed fleece 

6% Aliz. Red. SC 
10% Glauber’s 

8% acetic acid 28% 


Undyed fleece 
Boiled 1% hrs. 

with 10% Glauber’s 
8% acetic acid 


28% boil 1% hours 
Tip Body Tip Body 
1.46 1,12 1.45 0.99 
10.6% 10.7% 10.8% 10.7% 


Dyed fleece 

6% Aliz. Red SC 

8°% Ammonium Sulfate 
6% Uranium acetate 

boil 30 min.—add 

3% acetic acid 28% 

boil 45 minutes 


Dyed fleece 

6°, Aliz. Red SC 
8% acetic 28% 
10% Glauber’s 

20 p.p.m. Uranium 
boil 1% hours 


Tip Body Tip Body- 
1.78 ’ 0.91 4.72 1.83 
9.8% 10.7% 10.4% 10.6° 


ee 
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dim 
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experiment have a very low penetrating 
power and only very small quantities of 
the beta gamma emitting products are 
formed, long periods of exposure were 
required to :produce an autograph. With 
artificially active beta and gamma emi:- 
ting isotopes, the amount of activity taken 
can be varied by regulating the propor- 
tions of the active isotove and the inactive 
“carrier” which are taken. It esti- 
mated that about 5% of radiocobalt chlo- 
ride in 95% “carrier” cobalt acetate would 
produce enough activity on a staple of 
wool to get an autograph in about 24 


was 


hours. 
Two per cent dyeings of Calcochrome 


Brown PG, Brown RV, Green SGV and 





FIGURE 21 
Photograph of a staple dyed with 
6% Calcochrome Alizarine Red SC 
10% Calcined Glauber’s Salt 
10% Acetic Acid 28% 
2% Uranium Acetate 
Boiled 1 hour 





FIGURE 22 
Photograph of a staple dyed with 


6% Calcochrome Brilliant Blue BBG 
10% Calcined Glauber’s Salt 

10% Acetic Acid 28% 

6% Uranium Acetate 


Boiled 1 hour 
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Brown RH were made, usirg 2 and 4 
p.p.m. of the cobalt chloride acetate mix- 
ture, 10% Glauber’s Salt, 6% ammonium 
sulfate, liquor ratio 1-60. Dyeings were 
brought to the toil in 30 minutes. They 
were then boiled cone hour, rinsed thor- 
oughly, and air dried. Visual examination 





FIGURE 23 
Radioautograph of a staple dyed with 
6% Calcochrome Alizarine Red SC 
10% Calcined Glauber’s Salt 
10% Acetic Acid 28% 

6% Uranium Acetate 
Boiled 1 hour 
In contact with film 70 days. 





FIGURE 24 


Radioautograph of a staple dyed with 
6% Calcochrome Brilliant Blue BBG 
10% Calcined Glauber's Salt 
10% Acetic Acid 28% 
6% Uranium Acetate 

Boiled 1 hour 
In contact with film 70 days. 
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of the dyed staples showed that the tips 
were the cobalt shade of each dye, while 
the middle and body parts were the un- 
metallized shade. 

The autographs were made on Eastman 
“no-screen” X-ray film. A sheet of 0.001 
of Cellophane was placed between the 
wool and the film, and the three were 
pressed together between steel plates held 
by “C” clamns. Examination of the radio- 
autographs showed that there had been 





FIGURE 25 
Radioautograph of a staple dyed with 
2% Calcochrome Fast Green SGV 
10% Calcium Glauber’s Salt 
6% Ammonium Sulfate 
2 p.p.m. Radiocobalt chloride-acetate mixture 
Boiled 1 hour 
In contact with film 24 hours. 





FIGURE 26 
Radioautograph of a staple dyed with 
2% Calcochrome Fast Green SGV 
10% Calcium Glauber’s Salt 
6% Ammonium Sulfate 
2 p.p.m. Radiocobalt chloride-acetate mixture 
Boiled 1 hour 
In contact with film 24 hours. 
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FIGURE 27 


Radioautograph of a staple dyed with 
4 p.p.m. Radiocobalt chloride-acetate mixture 
Soaked in “blank” dye bath for 24 hours at 
80°F. 
In contact with film 24 hours. 


preferential absorption of the cobalt by 
the tips of the fibers. (Figures 25-26.) 
There was also a significant amount of 
cobalt absorbed by the remainder of the 
fiber. 


Three samples of the fleece wool were 
treated with 4 p.p.m. of cobalt, with the 
same amounts of Glauber’s salt and am- 
monium sulfate which were used in the 
dyeings, but no dye was present. These 
samples were soaked in this solution for 
24 hours at approximately 80° F. (27° C.) 

The autograph for the sample treated 
with cobalt, but without any dye, was 
similar to that of the dyed samples, 
showing that cobalt was absorbed in a 
comparable manner both with and with- 
out the dye. (Figure 27.) 


RADIOACTIVE COUNT. — Samples 
were cut from various portions of each 
of the dyed staples of wooi to determine 
the amount of cobalt absorbed. One sam- 
ple, which consisted as nearly as possible 
of material which was dyed to a different 
color from that of the major portion of 
the wool, was taken from the tip portion 
of each staple. A second sample was taken 
from a region near the tip, but consisted as 
nearly as possible of material which did 
not show the characteristic cobalt-complex 
color of the tip. Other samples were taken 
from the middle and from the root end 
of the fiber. Finally a portion of the 
full length of the fiter was used. The 
amount of radioactive cobalt absorbed on 
the various portions of wool was deter- 
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TABLE 28 
Activity Measured on the Wool 








Cobalt Temp. Corrected activity (C./m./mg.wool) 
Dye p-p.m, °C. Tip Near Tip Middle Root Full Length 
Brown PG 2 100 580 420 115 ine Jae 
Brown PG 4 100 740 580 260 200— 235 
Brown RV 2 100 530 310 140 80 160 
Brown RV 4 100 1020 930 380 130 240 
Brown RH ... 2 100 710 120 40 36 89 
Green SGV .... 2 100 750 230 200 210a 370 
BOE 0.00000 «cee 4 27 760 160 160 90 180 
Note: a. Sample taken from inside of middle portion. 
TABLE 29 


Relative Activity Compared to Tip 








Cobalt Temp. Activity /Activity in Tip 
Dye p-p.m. "¢. Near Tip Middle Root Full Length 
Brown PG ...csee 2 100 0.72 0.19 oe os 
Brown PG. ..ce 4 100 0.78 0.24 0.27 0.32 
Brown RV ....... 2 100 0.58 0.26 0.15 0.30 
Brown RV ....... 4 100 0.91 0.37 0.13 0.24 
et I ee 2 100 0.17 0.06 0.05 0.13 
Green SGV ...... 2 100 0.31 0.27 0.28 0.49 
MONE ..crcccsecss 4 27 0.21 0.21 0.12 0.24 
TABLE 30 
Unchromed Acid Top Chromed in Ex- Top Chromed In 
Dyed Dyeing hausted Dye Bath Fresh Bath 
Tips lightly dyed Tips heavier Tips lighter 


Calcochrome Orange 
L 

Tips lightly dyed 

Tips lightly dyed 


Calcochrome Red 
ECB 


Calcochrome Aliz, 
Red SC 
Calcochrome Violet Tips lightly dyed 
Calcochrome Brill. Tips lightly dyed 
Blue BBG 
Calcochrome Cyan- 
ine RC 
Calcochrome Blue 
Black Conc. 
Calcochrome Fast 
Green SGV 
Calcochrome Brown 
PG 


Tips lightly dyed 

Tips lightly dyed 

Tips lightly dyed 

Tips lightly dyed 

Tips and body 
similar 


Tips and body 
similar 


Calcochrome Brown 
R 


Calcochrome Brown 
EB 


Tips heavier Tips lighter 


Tips heavier Tips lighter 


Tips lighter Tips lighter 


Tips lighter Tips lighter 


Tips heavier Tips lighter 


Tips heavier Tips lighter 


Tips lighter Tips lighter 


Tips heavier Tips lighter 


Tips and body 
similar 
Tips heavier 


Tips heavier 


Tips heavier 





mined by Geiger counter measurements. 
Each sample was weighed and the activity 
per unit weight was obtained (counts/ 
minute/mg. wool). The resulting values 
are shown in Table 28. These values have 
been corrected for the self-absorption of 
the radiation within the sample. 

The ratio of the activity in a given 
portion relative to that in the tip portion 
of the same sample is shown in Table 29. 

It appears from the activity measure- 
ments shown in Table 29 that there was 
a general increase in the amount of cobalt 
absorbed along the length of the fiber 
from the root end through the middle to 
the tip end. The most marked change was 
encountered between the tip and middle 
portions. The near-tip portion in some 
cases had almost as much absorbed cobalt 
as the tip portion, but in other cases it 
had only a little more absorbed cobalt 
than the middle portion. These variations 
in the cobalt content of near-tip regions 
probably are caused by the extent of dam- 
age in each portion. These radiocobalt 
studies have illustrated a relatively simple 
technique for obtaining quantitative in- 
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formation about the absorption of metals 
or metallized dyes by wool fibers. 
Other natural or artificially prepared 
radioactive isotopes of elements such as 
thorium, aluminum, chromium, cobalt, 
copper, iron, nickel, etc., can be used as 
tracers providing they form metal com- 
plexes with the dye selected for study. 


Tippy Effects Caused by Top 
Chroming 


It was o‘tserved that top chroming in 
the dyebath can cause positive tippy effects 
with a number of dyes. To investigate 
this effect, a series of tests was run with 
11 chrome dyes. Three dyeings of each 
were made on Australian fleece, using 2% 
of dye, 10% Glauber’s salt, 5% acetic acid 
28%, and boiling for 45 minutes. In dye- 
ing No. 1, the fleece was removed, rinsed, 
and dried without top chroming. Dyeing 
No. 2 was top-chromed by adding 1% 
sodium bichromate to the “exhausted” dye 
bath (single bath process) while dyeing 
No. 3 was top-chromed in a fresh bath, 
using 1% chrome and 2% acetic acid 28% 
(two-bath process). A fourth dyeing was 
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obtained by adding undyed fleece to the 
“exhausted” dye bath (saved from dyeing 
No. 1), and adding 1% bichromate. These 
were boiled 40 minutes, rinsed, and dried. 
The results are shown in Table 30. 


It was observed that practically all the 
dyeings chromed in a fresh bath lose con- 
siderable color value as compared with 
dyeings chromed in the exhausted dye 
bath. In the latter case, the dyeing gener- 
ally exhibits one of two tip effects: (A) 
a change from undyed or lightly dyed to 
more heavily dyed tips as shown by eight 
of the eleven dyes; or (B) the tips may 
remain light as in the case of Green SGV. 
The heavy tip effect is probably caused by 
the fact that the “exhausted” bath contains 
from 5 to 20% of the original dye. In 
effect, the addition of bichromate to a 
bath containing an appreciable amount 
of dye converts it to an acid metachrome 
process, in which case most of the dye 
remaining in the “exhausted” bath is de- 
posited in the tips. With the exception 
of Brilliant Blue BBG, all of the dyes 
used in this experiment exhibited promi- 
nent tippy dyeing when they were applied 
by the metachrome procedure (7). 

The light tips of the Green SGV prob- 
ably resulted from the fact that the dye 
bath had been completely exhausted be- 
fore the chrome was added. Confirmation 
of this was obtained by adding 0.25% of 
Green SGV to the exhausted dye bath five 
minutes before the addition of the bichro- 
mate. Before this dye was added the tips 
had been light; after a further boiling of 
30 minutes, the tips became much darker 
than the body. When chromed in a fresh 
bath containing acid and_ bichromate, 
those dyes which have strong affinity for 
the wool do not bleed off but remain 
where they are absorbed originally, and 
light tips result. Dyes such as Brown EB, 
however, bleed into the fresh bath during 
the early stages of the chroming process, 
and the presence of chrome in the bath 
causes dye to be reabsorbed and concen- 
trated in the tips, thereby producing posi- 
tive effects. 

In the foregoing experiments, and in 
many others not described in detail, the 
metallized dye is concentrated in the tips 
and other damaged areas, almost to the 
exclusion of other parts of the fiber, when 
limited quantities of metal are present. 
This concentration of metallized dye in 
the tips may occur by two mechanisms. 


The metal salt in the dye bath may be 
absorbed rapidly by the tips and damaged 
areas, held by the fiber, and subsequently 
react with the dye to form the metal-dye 
complex. In this mechanism, the metal 
salt is first absorbed by the fiber and then 
the metal-dye complex is formed. On the 
other hand, it is possible that the dye and 
soluble metal salt combine in the dye 
bath to give the metal-dye complex, 
which is then preferentially absorbed by 
the tips and damaged areas (9). It was 
found that a few chrome dyes will not 
dye tippy even though 3 p.p.m. of alumi- 
num, cobalt, iron, copper, or nickel, are 
added to the dye bath at the start. Copper 
showed much less tendency to cause tippy 
dyeing than did other metals studied, 
although it does cause definite changes in 
both the chromed and unchromed shades. 


Effect of Metal Equipment 


Many dyeing machines still in use have 
linings or other parts made of aluminum, 
copper, iron or Monel metal. The dyeing 
procedure in an acid bath, in metallic 
equipment, may convert traces of the 
metal to a soluble compound which re- 
acts with the dye to form a metal complex. 
This effect is more pronounced when dye- 
ing by the top chrome method, because 
the reaction between impurity metals and 
dye is completed before addition of the 
bichromate. Experiments have shown that 
drastic alterations in shade are obtained 
when sheets of metal placed in the dye 
bath are substituted for p.p.m. of metal 
added as soluble salts. In general the addi- 
tion of iron sheets alters the shade, and 
the effect is roughly proportional to the 
surface area of the sheet exposed to the 
dye bath. One per cent dyeings were made 
using 10% Glauber’s salt, 4% acetic acid 
28% at a liquor ratio of 60:1 Dyeings were 
toiled for | hour, No metal was added to 
cne dyeing, topped with 
0.75% ferrous sulfate, others were dyed 
in the presence of 12.5 cm.*, 25.0 cm.’,37.5 
cm., and 50 cm. sheets of metallic iron, 
copper and aluminum. These dyeing were 
then measured for per cent metallization 
by the method developed by E. I. Stearns 
(12) on the spectrophotometer. The dye- 
ings without metal were used as a stand- 
ard for zero metallization, and the dye- 
ings topped with the metal salts were 
used as the standard for 100% metalliza- 


another was 





TABLE 31 


Area of Metal Present 
in 300 irl. of dyebath 


* Calcochrome Fast Red ECB. 
** Calcochrome Blue Black Conc. 
*** Calcochrome Alizarine Red SC. 


Approximate Percent of Dye Metallized 


Iron* Copper** Aluminum*** 
73% 21% 6% 
93% 24% 10% 
97% 30% 16% 
99% 42% 17% 
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tion. Different dyes were used with the 
various metals depending upon the extent 
of the shade change during metallization. 
The results are given in Table 31. 


These analyses indicate the extent to 
which chrome dyes can be affected by the 
use of certain metals in dyeing machinery. 

Copper and aluminum are sometimes 
used for linings and other dyeing machine 
parts, and so their effect upon the shades 
of Calcochrome Blue. Black Conc. and 
Alizarine Red SC was studied as described 
above. It was observed that copper and 
aluminum metals, unlike the iron, re- 
leased fewer metal ions into the dye bath, 
and therefore the tips contained most of 
the metallized dye. A small amount of 
these metals was absorbed by the middle 
and body parts also. 


Bottom Chrome Method 


A study of the chrome -ottom method 
of dyeing provided further proof of 
preferential metal absorption by tips and 
other damaged areas in wool fibers and 
fleece. Several series of experiments were 
run by bottom chroming Australian and 
South American BA’s wool fleece, with 
concentrations of sodium bichromate start- 
ing with 0.1% bichromate on the weight of 
the wool and increasing by tenths up to 
2%. Two to four per cent of cream of 
tartar was used, and the wool was boiled 
for one to one and one-half hours, de- 
pending upon the amount of bichromate 
used. The chrome-bottomed wool was 
then dyed with dyes which have contrast- 
ing acid and chromed shades. 

Australian fleece, chrome bottomed as 
above, was dyed in a fresh bath with 1% 
Calcochrome Brilliant Blue BBG and 5% 
ammonium sulfate. After it had boiled 
30 minutes, an addition of 2% acetic acid 
28% was made, then the boiling was con- 
tinued for 30 minutes longer. Examina- 
tion of the dyeings showed that although 
the wool treated with 0.1% and 0.2% 
bichromate had brilliant blue tips, the 
remainder of the fleece was a brown (un- 
chromed) shade. (Figure 32.) Dyeings 
on wool bottom-chromed with 0.5% 
and 1.09% bichromate showed the former 
to be quite uniform in shade from tip to 
body, whereas the latter had tips which 
were lighter and greener than was the 
average of the body fibers. (Figure 33.) 

When the wool was bottom-chromed 
with 0.1% and 0.2% of bichromate, dye- 
ings of Calcochrome Orange LC, Red 
ECB, Red SC, Violet B, Green SGV, and 
many others had tips the color of the 
chromed shade, while the middle and body 
parts were the unchromed shade. Occa- 
sional exceptions to this rule may be 
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FIGURE 32 


Staples bottom chromed with 0.2% bichromate 


Dyed with 


1% Calcochrome Brilliant Blue BBG 


5% Ammonium Sulfate 
Boiled 30 minutes, add 

2% Acetic Acid 28% 
Boiled 30 minutes 


found with dyes which do not exhibit 
tippiness by the top and meta chrome 
procedures in the presence of chrome or 
other metal. These dyes do not dye 
tippy on chrome-bottomed wool. 

Fleece wool chrome bottomed with 
0.1%, 0.2%, 0.5%, and 1% bichromate 
and 4% cream of tartar was examined 
prior to dyeing, and distinct differences 
in shade between the tip and body were 
noted. The 0.1% bichromate wool had 
bright yellowish-orange tips and white 
body, 0.2% bichromate produced wool 
the tips of which were heavier and slightly 
browner, and the body portions had a 
faintly greenish cast. Wool bottomed 
with 0.5% bichromate had tips similar in 
shade to the 0.2% bichromate treatment, 
but the kody portions distinctly 
green; the wool treated with 1.0% bichro- 
mate had tips similar in color to that 
produced with 0.5% bichromate, but the 
middle and body sections bluish 
green. These studies indicate that the 
chrome deposited in the tips is in a dif- 
ferent state from that a-sorbed by the 
middle and body areas. 

Australian fleece treated in the 
manner as described previously for the 
chrome bottom studies was boiled with 
4% cream of tartar and 0.1%, 0.2%, 0.5%, 
and 1.0% of ferrous sulfate, copper sul- 
fate, aluminum sulfate, nickel sulfate, and 
cobalt acetate. The wool was then rinsed 
thoroughly and dyed with 1% Calco- 
chrome Violet B, 5% ammonium sulfate. 
It was boiled for 30 minutes, an addition 
of 2% acetic acid 28% was made, and 
then it was boiled for 30 minutes longer. 
Examination of staples from each dyeing 
showed that, although none of the metals 
produced such distinct contrasts in shade 
or extremes in tippiness as were obtained 


were 


were 


Same 
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FIGURE 33 
Staples bottom chromed with 1.0% bichromate 
Dyed with 
1% Calcochrome Brilliant Blue BBG 


5% 
2% 


with the bichromate, nevertheless the tips 
and adjacent areas were somewhat darker 
than the body portions. 

From these and other experiments, it 
can be concluded that the tips of the 
fibers absorb chromium (and other met- 
als) first. Then the other parts of the 
fibers absorb it in proportion to the 
amount of chrome available. This pref- 
erential absorption is associated with tippy 
dyeing in bottom chrome wool, and ac- 
counts to some extent for the variations 
in shade and penetration noted previous- 
ly (11) when cross sections of bottom- 
chromed dyeings were examined micro- 
scopically. Unequal absorption and fixa- 
tion of chrome between tips and body 
parts during the bottom-chrome process 
may account also for the lack of fastness 
exhibited by certain chrome shades during 
wet finishing operations. If a high pro- 
portion of the chrome is absorbed by the 
tips and damaged areas, too little chrome 
may be deposited in the body areas. Dur- 
ing dyeing, the color is absorbed first as 
the unchromed dye and then it combines 
with the chrome in the fiber (9). If there 
is insufficient chrome present in the body 
areas to completely metallize all of the 
absorbed dye, some of it will remain 
present as the acid dye in the finished 
shade. Bleeding of color and staining of 
other materials will be proportional to the 
amount of unchromed dye in the fibers. 
When maximum fastness is required, bot- 
tom chromed fabrics are sometimes top 


chromed to improve the fastness. Com- 
plete chromation of the dyes is thus 
assured. 


Metachrome Dyeing 


There is a direct relationship between 
tippy dyeing and the method of applica- 


DYESTUFF REPORTER 


Ammonium Sulfate 
Boiled 30 minutes, add 
Acetic Acid 28% 


tion of the dye. It has already been ob- 
served (7) that Acid Anthracene Brown 
LE (Pr. 204) produces lighter tips by the 
top chrome procedure and heavier tips 
by the metachrome procedure, During 
the present investigation it was observed 
that many dyes produced tippy effects by 
the standard metachrome process, although 
they produced uniformly colored dyeings 
when they were applied top chrome. This 
indicated that the presence of metal, e.g. 
chromium, was one of the direct causes 
of tippy dyeing. 

2% dyeings of Calcochrome Violet B, 
Brown RH, Red EBC, Alizarine Red SC, 
Brown PG, Cyanine RC and Chrome 
Brown LE were dyed with 5% ammonium 
sulfate, both with and without 1% sod- 
ium chromate. Dyeings were boiled for 
one hour, then 2% acetic acid 28% was 
added, and the boiling was continued for 
30 minutes. All the dyes gave very heavy 
tips (positive) except the Brown LE, which 
produced a medium heavy tip. When the 
sodium chromate was omitted, Brown RH, 
Cyanine RC, and Violet B were uniform 
in shade from tip to kody, but Red ECB, 
Red SC, Brown PG and Brown LE gave 
negative tippiness. Since the only variable 
between the two sets of dyeings was the 
chrome, it was concluded that the action 
of this metal caused the tips to dye 
darker. 

Calcochrome Violet B was dyed by the 
meta process, substituting iron, copper, 
nickel, aluminum, and cobalt salts for the 
chromium. Five p.p.m. of each metal was 
used. These experiments showed that 
under the conditions of the test, the pres- 
ence of iron and copper salts in the dye- 
bath changed the shade slightly but did 
not cause the tips to dye heavier. The 
dyeing made with aluminum changed the 
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1% Calcochrome Dye cu. 

Calcochrome Yellow 52 

‘TT 

Calcochrome Yellow 219 

_EFA Conn | = 

Calcochrome Yellow G Pr. 56 

Calcochrome Yellow 2G 36 

Calcochrome Yellow 343 
CGW 250% 

Calcochrome Yellow FC Pr. 1 

Calcochrome Orange GR 274 

Calcochrome Orange LC _ 

Calcochrome Orange R 40 
Ex. Conc. 

Calcochrome Brown EB “Pr. 14 

Calcochrome Brown EBR Pr. 14 

Calcochrome Brown PG Pr. 4 

Calcochrome Brown RH 98 

Calcochrome Brown RV _—OPPr. 2 
Conc, 

Calcochrome Fast Red 652 — 
ECB 

Calcochrome Alizarine _ ~ 1034 
Red SC 

Calcochrome Silk White 216 
Red B 

Calcochrome Violet B 169 

Calcochrome Brilliant : 720 
Blue BBG 

Calcochrome Cyanine RC 722 

Calcochrome Fast Blue Pr. 93 
BG 

Calcochrome Alizarine 1085 
Blue Black B 

Calcochrome Alizarine 1085 
Blue Black 3B 

Calcochrome Blue 202 
Black Conc. 

Calcochrome Blue 201 
Black BC 

Calcochrome Black 203 

Ex. Conc. ; 

Calcochrome Black 299 
F Conc. 

Calcochrome Black 299 
FB Conc. 

Calcochrome Black “204 
AC - 

Calcochrome Black 170 


PV Conc. 


Top Chromed 





TABLE 34 
Shades 


Topped with 





Topped with 








Topped with 











No 0.75% Bich- 0.75% Ferrous 0.75% Copper 0.75% Aluminum 
Metal romate Sulfate Sulfate Sulfate 
light greenish light brown- light green- deeper than 
yellow _ yellow __ish yellow _ish yellow no metal 
light deep green- light brown- light green- deeper than 
yellow o _ish_yellow ish yellow _—_ ish yellow __no metal _ = 
light deep green- light brown- light green- deeper than 
reddish ish yellow ish yellow ish yellow no metal 
yellow A: : een Re ee _ 7 
light deep medium brown- light red- much heavier 
reddish yellow ish yellow dish yellow than no metal 
, ; as Serene 
deep deep red- deep brown- deep yellow deeper than 
golden dish yellow ish yellow no metal 
yellow SAYS i Poe aye 
medium deep red- medium greenish slightly 
canary dish yellow greenish yellow deeper than 
_yellow i yellow ____no metal _ - 
deep deep red- light dull yel- deep 
brownish dish orange brownish lowish bright 
__yellow _ orange orange  _—_—_—scorange —_ 
medium medium yellowish dull deeper 
reddish reddish olive brownish bright 
orange _—s orange =——s—<§$§sébrown _yellow orange 
medium deep red- medium dull deep 
reddish dish orange brownish brownish bright 
_ yellow ak orange _yellow  _—_—_—_—corange _ 
medium deep brown medium medium yellowish 
reddish brown brown brown 
brown _ 
medium deep deep medium slightly yel- 
reddish brown yellowish reddish lower than 
brown io brown brown no metals = 
light medium medium medium on tone 
reddish brown yellowish brown slightly 
brown brown heavier 
medium deep medium medium heavier, much 
orange brown orange reddish brighter 
brown brown brown yellower 
medium medium medium fuchsia deep rich 
reddish violet- yellowish fuchsia 
brown brown brown 
medium bright medium medium medium 
orange bluish yellowish yellowish coral 
red brown red 
brown- yellowish dull bluish bright 
ish red red violet red scarlet 
medium medium light red- light yel- yellower and 
coral bluish red dish tan lowish tan brighter 
medium deep dull deep olive fuchsia medium bright 
scarlet violet brown fuchsia 
light brilliant very dull very dull medium 
brown blue blue reddish bright 
7 violet blue 
very medium thin dull dull red- medium 
light bright greyish dish violet bluish 
pink blue blue violet 
medium dull medium medium bluish 
bright greenish brown bluish violet 
reddish blue violet 
violet 
reddish reddish dull dull bluer than 
dull grey bluish brownish no metals 
violet violet violet 
dull greenish dull dull much bluer 
bluish grey violet brownish than no 
violet metal 
dull | medium reddish bright medium bright 
reddish blue brown reddish bluish 
brown violet violet 
dull greenish medium bright medium 
violet blue brown bluish violet bright 
- blue 
brownish dull medium reddish medium 
violet grey brown violet dull blue 
reddish deep dull biue dull blue medium 
blue grey dull blue 
reddish deep dull blue dull blue medium dull blue 
blue grey brighter than 
7 Black F as 
dull light light brown medium light dull 
__violet grey violet _violet 
medium dull medium medium medium dull 
reddish blue brown bluish reddish 
violet violet violet 
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Visual 
Copper Aluminum 
PPM PPM 
1 -1 
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shade to a rich fuchsia, and the tips and a: = 




















= : 
ine ag 3 body parts were similar. The use of alu- 
er — # minum sulfate as an equalizer of chrome 
Fading observed in dyes has been reported previously (10), 
Shad Bem- Ace- 32-hour exposure Re a 
Ghenee | Coen «Bigs berg Nylon tate Wool in Fadeometer Chromium and cobalt both produced tippy 
: dyeings in which the tips were heavier 

1% Calcochrome Orange LC ifferent i h from other part ‘ 
No metal ...... 2 4 4-5 4-5 5 5 3 color destroyed ont Gives io Rete Paige Wh 
Aluminum ...... 2 4 4-5 4-5 5 s 3 _ _ distinet of the fleece. Thus the presence in the To 
COPOMS cecvcess 4-5 4-5 4-5 4-5 5 —5 none 
am ......... 3 4-5 4-5 4-5 5 5 3-4 none _ dye bath of small amounts of soluble salts * 
SEE ksicay sence 3 4-5 4-5 4-5 4 > 4 very slight of chromium and cobalt causes preferen- cor 

1% Calcochrome Red ECB tial absorption and metallization of dye a8 
N 1 4 4 5 5 3-4 onsiderable P y nic! 

eee 3 4 consi . : 
a, «tt 4 4 4 4-5 F 5 3-4 considerable in the tips and damaged areas of the 
rrr 4-5 5 5 5 5 ; . : ; —_ fibers, be 
er 4-5 3-4 3-4 3- — slig 
gerne 3-4 4-5 4-5 5 5 5 4 distinct When Calcochrome Red ECB was dyed = 

1% Calcochrome Alizarine Red SC by the meta method without chromium iro! 
No metal ...... 2 4-5 +s s. 4 ; 2 color destroyed in the dye bath, the resultant dyeings nic 
Aluminum ...... 4- none : : , : 

Chrome ........ 4s 5 . 5 5 5 5 5 very slight were negative, that is, the tips were lighter 
sneer te teeeees ; ; : ; : we —_ ¥ than the body. If 5 p.p.m. of chromium Tor 

RN re were added at the beginning, the resul- alu 

1% Calcochrome Violet B ar : ‘ cob 
No metal ...... 2 4-5 4-5 5 5 5 2 a tant dyeing was positive; that is, the tips cop 
Aluminum ...... 2 4-5 4 5 5 5 istinct H iror 
oo lltebia ; ; ; 3 3 were heavier than the body. nie 
pun seesceees - : : ts ” ; - chen When Calcochrome Blue Black Conc. . 

Zar whe ane is dyed by the meta procedure without 1% 

1% Calcochrome Brown EB ‘ : . 

No metal ...... 3 2 2 2 4 4 2 considerable chromium in the dye bath, the fleece is To} 

Aluminum ...... 3 2 2 2 4 4 2 considerable ¥ alu 

Chrome ........ 5 4 4 4 5 5 4-5 very slight well-dyed and the damaged areas are - 

CORRE ok cacoes 5 3-4 3-4 3-4 4-5 5 4-5 pom somewhat heavier. When bichromate is cop 
* * stinct —- 3 

gee sects Mesa 5 . ~ — ~~ . is _— added at the beginning of the operation, hic 

1% Calcochrome Brown PG . — _ * H 
Reggeneass : aus an . . P 3-4 distinct only the tips are heavily dyed; the middle te 
Aluminum ee 2 4 4 4 5 5 3-4 Setact and body parts remain practically un- prs 

rrr 4-5 5 5 5 5 5 5 slight — 
Copper ...... 4-5 4-5 4-5 5 5 5 3-4 none dyed. Apparently, such dyes as Calco- = 
terre 3 4-5 4-5 4-5 5 5 4 distinct chrome Fast Blue BG, Blue Black Conc, iror 

1% Calcochrome Brown RH oe Blue Black BC, Black T, Black AC and oo 
No metal ...... 2 4-5 5 5 5 5 4 considerable é 
fiminen 2 4-5 F 5 5 5 4 consifiecable Black PV are affected by the chrome 
ng teeetees : . : ‘ : ‘ : : ta ao slight and the wool during metachrome dyeing. To, 
WE cccek cece, 4-5 5 5 5 5 4-5 slight The shade of the chromed dye formed in po 

1% Calcochrome Brown RV Conc. the tips quickly, and, as suggested by cop 
Mo metal ...... 2-3 4 4-5 4-5 5 5 2-3 _considerabe “e 1 (8). i , poe 
AE lla : 3 : ' . -. <n ae Race et a (‘ ), it may be that the chrome noe 
Chrome 2.0000 5 5 5 5 5 5 4-5 none in the tips is not in the same state as is - 
SEE scnaecece 5 4-5 4-5 5 5 5 2-3 none : ' satiate ‘ 
0 psa el a 4 4-5 4-5 3 5 5 3-4 slight that absorbed by other parts of the fiber. - 

1% Calcochrome Fast Green SGV A few chrome dyes were found which bs. 
No metal ...... 2 2-3 2-3 2-3 5 5 3 considerable did not dye heavily on the tips, regardless cob 
Aluminum ...... 2-3 2-3 2-3 2-3 5 5 3 considerable y y P P - , cop 
Chrome bleaaainy 5 5 . 5 5 5 5 slight of the type of metal or variation in the irot 

ere 3 4-5 4-5 4-5 5 5 4-5 distinct . aii ie nic 
DORE einxcsontowccias 3-4 4-5 4-5 4-5 5 5 5 pe a metachrome method. However, the pres 

1% Calcochrome Fast Blue BG ence of chrome did affect the final result, To; 
No metal ...... 2 5 5 5 5 5 4-5 considerable because dyeings produced by the meta “ 
Aluminum ...... 2 5 5 5 5 5 4-5 considerable ° ° ° - 
Chrome Peeig 48 ; ; 5 5 5 5 aie method without chrome invariably had pe 

ne. eo @nedewe 3-4 4-5 4-5 5 5 5 4-5 none 4 hs 4 Y : 
a oe 34 5 5 A H ; 5 x tips which were lighter in shade than the nie 

1% Calcochrome Brilliant Blue BBG body. When chrome was present, the tips 
No metal ...... 1 5 5 5 5 5 4-5 color destroyed were generally equal or slightly heavier 
Aluminum ...... 1 5 5 5 5 5 4-5 considerable . h To 
Chrome ........ 4-5 5 5 5 5 5 4-5 slight in shade than the body. a 
SE ccseesves 1 5 5 5 5 5 4-5 color destroyed cok 
BOND. dexcwunsacs 1 5 5 5 5 5 4-5 considerable cor 

1% Calcochrome Cyanine RC Effect of Leveling Agents iro 
pre ene Oe 1 5 5 5 5 5 5 considerable — 

uminum ...... 1 5 5 5 5 5 5 considerable , i ° / 
alla ; ; : : : ; cent In general, the adverse tippy effects 19 
pueeer ‘ee erer ; : 5 5 5 5 5 considerable caused by the presence of metals in the To 
eer er 5 5 5 5 5 considerable ‘ — , 

1% Calcochrome Blue Black BC dyebath can be reduced or eliminated by a 

No metal ...... 2 4 4 4 5 5 as  <nideriile leveling agents such as Calcomet Salt Pow- poe 
uminum ...... 4 4-5 5 4-5 3 distinct . , rork iro} 
ee Sheree : : ; : : ; Gagne der. These agents, however, do not work -s 
Copper enskehons 4 ‘ 4 4 4 5 4-5 2-3. none equally well in all cases, because their ef- 
ere 3- 5 5 5 5 4-5 distinct on * * To 

1% Calcochrome Blue Black Conc. fectiveness varies both with the dye and alu 
No metal ...... 2 3-4 3-4 3-4 5 4 ee with the method of application. Various “ 

uminum ...... 3 4 4 4-5 5 5 3 considerable i i ; 
ae oe a ; 4 : : 4 4 a results are also obtained with the same iro 
Copper ISPS 4-5 3-4 3-4 3-4 4-5 5 2 very slight dye, depending upon the metal or metals nic 
err aha 5 5 5 3-4 distinct . 

1% Calcochrome Black T Extra Conc. ee Experiments nave shown ' good T 
No metal ...... 2 3 3 3 ee s -* rename top or metachrome leveling agent is one za 
aoa aes as 5 ; Hi 7 2° Zz. considerable + that will produce level dyeings when the cok 

Saeeaaees ¥ « atin ; agg > 
Coser ........: “5 4 4-5 4-5 5 4 <5 aie agent is added at the beginning. It will = 
ey fe ee = isti . . . . : 
’ . 5 5 4-5 distinct also improve tippy dyeing which has nic 
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TABLE 36 
AATCC Wool Wash Test #3 
Staining 
Shade Ace- 
Change Cotton Rayon Silk Nylon tate 
1% Calcochrome Fast Red ECB 
Top chromed no impurity metals 5 - 
aluminum 2 p.p.m. ™ o< = Prepremenya 5 4 ; is 3 4 
Se EE, « cccwsee e0ssee00 4-5 5 5 4-5 5 5 
copper 2 p.p.m. ...ccecc pnienwawes 5 5 5 4-5 5 5 
iron 2 P.p.m, beteeeueees ° 4-5 5 5 4-5 5 5 
Ce SI ick cddeunvenades 5 5 5 4-5 5 5 
Top chromed no impurity metals 5- 5- 5 wis Te ies 5 
aluminum 2 p.p.m. .....csecsecs 5- 5 5 5* ; 
UB eee eee 3-4 5 5 5* ; 4 
at SO Se eae 5- 5 5 5* 5 H 
iron 2 p.p.m Saas iehrwa eae 3-4 5 5 5* 5- ; 
WN 2 PPM. ssc ccivecsee ° 5- 5 5 5 5- 5 
~ FADEOMETER HOURS 
50 100 
Top chromed no impurit tal he 
aluminum 2 p.p.m, saith oe, ene papi ose 6% 
MN NN se sidaraaoisin ossc-on% oe neisce c 92%, are 
net Bd ee 85%, 76% 
NIN otic i cect gece caaaueuie ac 80%, 724 
UN i 88%, 40% 
* staining on silk very slight reddish tint , a —_ 
1% Calcochrome Alizarine Red SC 
Top chromed no impurit tal = 
aluminum 2 p.p.m. “ : at _ wes ; . ; 5 : ; : 
ae oS See 4 5 5 ; H 
oe ek eee 3-4 5 5 5 ; 5 
BOE 2 PPM, siccccoes ose060c0 5 5 5 5 5 ; 
SS eee 4 5 5 5 5 5 
Top chromed no impurity metals 3-4 5 5 le _ — 5 
eee F POM. oc cc ccccccs 3 5 5 5 5 : 
et eee a 5 5 5 ; 
sae glide. Mee eer re 3-4 5 5 5 H ; 
oie tt By eT ee ee 5 5 5 5 ; H 
ee Nk Seckesesenbows 4 5 5 5 5 5 
FADEOMETER HOURS 
20 50 100 
Top chromed no impurit 1 00% 
aluminum 2 p.p.m. sapee wll _— ys — 100% ose 
ee eer Fans Okaas es 96% 384 
UE NS. asi sk diniec)sicecalemmece bei 100% ose 
CS Schr aateaw Kia iomegacuwecet 98%, ose 
Sion ke nKad seeds iasanwawere 100% 95%, 
1% Calcochrome Brown RH 
Top chromed no impurit tal 
aluminum 2 p.p.m. = oe if = = 4 4 3 H 3 ; 
— ti. ee 4 5 5 5 5 ; 
Ce TBM, ciiccs wasevsccve 4 5 5 5 5 4 
A eee on q 5 5 5 5 5 
oe eee e 3-4 5 5 5 5 5 
P 
Top chromed no impurity metals 4 5 5 ° =" witha 4-5 5 
oo Se 3-4 5 5 5 4-5 5 
oe eae 3-4 5 5 5 4-5 5 
copper 2 p.p.m, ....-.00. Pee Pe 3 5 5 5 4 5 
ee PE, waonnasseweseuinene a 5 5 5 4-5 5 
© OO. hock caswiaascese 3-4 5 5 5 4-5 5 
FADEOMETER HOURS 
20 50 100 
Top chromed no impurity metals 100% 959 
epee eee 100% 95% 
nec cacavesuce, 100% 100% 
BOS, iieeh adc anscemnsveneceapeeses 90% 85% 
oe EE EEE 95% 90% 
ME EB Ssiaccencgas socw ccna 100% 95% 
1% Calcochrome Fast Green SGV 
Top chromed no impurity metals 5- 5 5 5 5 5 
ite eres 5- 5 5 5 5 5 
we OO ee 5- 5 5 5 5 5 
COPPEF 2 PPM. cccccccccccceces 4-5 5 5 5 5 5 
$WON 2 P.P.M. crccccccsccccccece 4 5 5 5 5 5 
oe er 5- 5 5 5 5 5 
POTTING 
Top chromed no impurity metals 4-5 5 5 5 5 5 
aluminum 2 p.p.m. .......0++--+ 4 5 5 5 5 5 
ce Ter 4-5 5 5 5 5 5 
Copper 2 P.p.m, .cccceece sovces 3 5 5 5 5 5 
WON 2 P.P.M, soccesccccccsesces 3-4 5 5 5 5 5 
errr 4-5 5 5 5 5 5 
- Freee ee ers HOURS 
100 
Top chrome no impurity metals ..... 80% 65% 
vo ae ee 75% 64% 
cobalt 2 p.p.m. 80% 70% 
copper 2 p.p.m. 77% 70% 
iron 2 p.p.m. 65% 49%, 
nickel 2 p.p.m. 80% 60% 
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been obtained without their use. How- 
ever, although leveling agents do not 
prevent metallization of the dye by alu- 
minum, copper, or iron compounds, with 
few exceptions, they do prevent the con- 
centration of dye in the tips and damaged 
areas, and thereby reduce or eliminate 
the contrast in shade between the tip and 
body regions, 


Effect of Metals on Shade and 
Fastness Properties 


Table 34 lists the shades obtained with 
a number of chrome dyes when applied 
first as an acid dye, then topped sep- 
arately with 0.75% of sodium bichromate, 
ferrous sulfate, copper sulfate, or alumi- 
num sulfate. In each case one dyeing of 
each dye was not topped, but was used 
for comparison, to determine the extent 
of color change caused by the various 
metals. The figures in the section under 
“Visual metal sensitivity” give the mini- 
mum concentration in parts per million 
of each metal which will cause a visually 
perceptible change in shade of the acid 
dyeing. The notation -1 is used to indi- 
cate less than 1 p.p.m. of metal. 

In Table 35, the fastness properties of 
fifteen of the dyes topped with various 
metals listed in Table 34 are presented, 
as determined by A.A.T.C.C. Test Method 
No. 3 for fastness of dyed wool to launder- 
ing. Fastness to light also is given for 
these dyes. 


Effect of Trace Metals on Fastness 


Reductions in fastness to carbonizing, 
decatizing, and fulling, caused by partial 
metallization of dyes due to the presence 
of iron in top chrome dye baths, has been 
reported previously (4). Extensive fast- 
ness tests were made during this investi- 
gation, on top-chromed dyeings produced 
with additions of 2 p.p.m, of aluminum, 
cobalt, copper, iron, and nickel to the 
dye bath at the beginning of the dyeing 
cycle. The effect of these metals on fast- 
ness to laundering, potting, and light 
was determined by A.A.T.C.C. test meth- 
ods on each dyeing, followed by com- 
parison against normal dyeings made 
without the addition of impurity metals. 
A.A.T.C.C. fastness to laundering test No. 
3 for wool was used. Fading was meas- 
ured on the spectrophotometer after 50 
and 100 hours exposure in the fadeometer, 
and was then compared with unexposed 
samples. A few dyeings showed a defi- 
nite break after a short exposure, and 
these were measured at 20 hours. The re- 
sults of these tests for several dyes are 
presented in Table 36. 

The author is indebted to Dr. L. H. 
Turl and Chester A. Amick for assistance 
in the preparation of the text; to F. C. 
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TABLE 36—CONTINUED 
AATCC Wool Wash Test #3 


Staining 
Shade Ace- 

Change Cotton Rayon Silk Vylon tate Wool 
1% Calcochrome Violet B 
Top chromed no impurity metals 5 5 5 5 5 5 5 
eS eee 5 5 5 5 5 5 5 
ae 5 5 5 5 5 5 5 
COS FM, ces ercccerses'’s 5- 5 5 4 § 5 4 
iron 2 p.p.m,....... 5 5 5 5 5 5 5- 
Ue eee eee 5 5 5 4-5 5 5 s- 

: - POTTING 
Top chromed no impurity metals 4-5 5 5 5 5 5 : 
eh eee 4 5 5 5 5 5 4-5 
Ye ee eer 4 5 5 5 5 5 s- 
OE TPM, occ enicicccncess 3 5 5 5 4-5 5 5=- 
iron 2 p.p.m, ........ 3-4 5 5 5 4-5 5 5- 
Ud eee 4 5 5 5 5 5 5- 
FADEOMETER HOURS 

20 50 100 
Top chromed no impurity metals ... 100% 100°, 
aluminum 2 p.p.m, 95% 95% 
cobalt 2 p.p.m. 98°, 98% 
copper 2 p.p.m. 94%, 94% 
ron 2 p.p.m. : 90% 80° 
Fe Serer eo ee 100% 97% 
1% Calcochrome Blue Black Conc. 
Top chromed no impurity metals 5 5 5 5 5 5 5 
aluminum 2 p.p.m. ...... 5- 5 5 5 5 5 5 
cobalt 2 p.p.m. 4-5 5 5 5 5 5 5 
copper 2 p.p.m. 4 5 5 5 5 5 5 
On 2 DP.p.m. ...... 4-5 5 5 5 5 5 5 
nickel 2 p.p.m. 5- 5 5 5 5 5 5 

- POTTIAXG 
Top chromed no impurity metals 5- 5 5 5 5 5 5 
aluminum 2 p.p.m. ......... 4 5 5 5 5 5 5 
ge ee ee eee 4 5 5 5 5 5 5 
copper 2 p.p.m. .......... 3 5 5 5 5 5 5 
iron 2 p.p.m, 3-4 5 5 5 5 5 5 
nickel 2 p.p.m. 4-5 5 5 5 5 5 5 
FADEOMETER HOURS 

20 50 100 
Top chromed no impurity metals .. 83% 73% 
aluminum 2 p.p.m. nisin 85% 85% 
NM, ona 5B ca.o ties ore alev ie las eee 87% 85% 
IRIN, «56, bra. < tcchara dtd wie aerdinis Big-wie 85% 70% 
iron 2 p.p.m. 82% 75% 60% 
DI Sica escosns sews coeee cues 90% 80% 





Dexter for the spectrophotometric curves; 
to Dr. C. M. Judson for the Geiger coun- 
ter measurements; to Miss Florence Gus- 
tafson for preparation of the cross sec- 
tions, and to the Microscopical laboratory 
for preparing the Kodachrome slides used 
in the lecture. 
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Meeting Report, New York 
Section 


HE last meeting of the New York 
Section was held on April Ist at 
Kohler’s Swiss Chalet, Rochelle Park, New 
Jersey. A dinner preceded the meeting. 
Charles W. Dorn, Chairman, announced 
the appointment of Henry L. Young, Tex- 
tile Colors Interchemical Cor- 
poration, as chairman of the Corporate 
Membership Committee. Mr. Young suc- 
ceeds Ernest Hart, Richmond Piece Dye 
Works, Inc., who has become Vice-Chair- 
man of the National Corporate Member- 


Division, 
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ship Committee. Mr. Dorn also announc- 
ed the appointment of James J. Marshall, 
American Aniline Products, Inc., as a 
representative of the Section on the Trans- 
portation Committee for the Atlantic City 
National Convention in October. 

Edward W. Rhael, Sandoz Chemical 
Works, Inc., presented a paper “The Ele- 
ments of Color and Spectrophotometry”. 
Weldon G. Helmus, Technical Program 
Chairman, read an anonymously prepared 
paper on “Jig Dyeing and Advantages of 
Housings”. 

It was announced that the May 6th 
meeting would be the annual business 
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meeting and that an internationally fam- 
ous speaker would address us on a sub- 
ject of vital interest to every member. 
The attendance was approximately 250. 
Respectfully submitted, 
NORMAN A. JOHNSON, Secretary 


Philadelphia Textile 
Institute Student Chapter 


N the evening of March 31st, Arthur 

W. Etchells, Superintendent of Dye- 

ing for the Hellwig Dyeing Corporation, 

addressed the Philadelphia Textile Insti- 

tute Student Chapter on “The Dyeing of 
Rayon and Nylon Piece Goods.” 
Respectfully submitted, 

DORIS McALLISTER, Secretary. 
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This column is open for four insertions 
per year, per member, without charge. 
Blanks can be obtained from, and filed 
with, the Secretary of the Association, 
Lowell ‘Textile Institute, Lowell, Mass. 
It is understood that these will be open 
to inspection by prospective employers, 
who can obtain further information from 
the Secretary. 





49-6 

Education: Three years college chemistry. 

Experience: Chemist and Supt. of Dyeing, 
25 years practical experience on wool- 
ens, rayons, nylons, silk, etc. 

Age 50; married; references; will work 
anywhere. 3-21, 4-4, 4-18, 5-2 

49-7 

Education: Clemson College; expecting 
B. S. in Textile Chemistry, June, 1949. 

Experience: U. S. Army and three years 
as bookkeeper. 

Age 26; unmarried but with one de 
pendent; South preferred, but North 
acceptable. 3-21, 4-4, 4-18, 5-2 

49-8 

Education: R. I. School of Design, grad- 
uating in June, 1949. 

Experience: One summer, research asst.; 
editor of college year book; war service. 


Age 25; married; references. 
4-4, 4-18, 5-2, 5-16 


49-9 
Education: Clemson College, Textile Chem- 
istry & dyeing, graduating in June, 
1949. 


Age 22; unmarried, references. 
4-4, 4-18, 5-2, 5-16 
49-10 
Education: Bradford Durfee Technical 
Institute, dyeing and finishing, gradu- 
ating in June, 1949. 
Experience: Summer in dyeing and fin- 
ishing plant. 


Age 22; married; references. 
4-18, 5-2, 5-16, 5-30 
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TRADE NOTES e NEW PRODUCTS 





e Meeting, New York Chap- 
ter, LTI Alumni 


A dinner meeting of the New York 
Chapter of the Lowell Textile Institute 
Alumni Association was held on April 
6th at the National Republican Club, 
New York. Speakers cf the evening were 
Dr. Claudius T. Murchison, president of 
Institute, Inc., and 
Henry F. Herrmann, president of the 
American Association of Textile Chemists 


the Cotton Textile 


and Colorists, 

A. C. Clifford, president of the Alumni 
Association, read a letter from Prof. A. 
Edwin Wells, executive secretary of the 
Association, commenting on recent activi- 
ties at the Institute and referring to the 
plans for the Golden Anniversary Reunion 
of the to be 
brated at the Statler in Boston on May 
13th and at the Institute on May 1 4th. 
Louis S$, Zisman, past president of the 
New York Chapter, spoke briefly on 
building plans for the Institute. A tele- 
Kenneth R. 


Alumni Association cele- 


was read from Fox, 


gram 





LA- 


Norman A. Johnson, President of the New 
York chapter of the LTI Alumni Association, 
who presided at the recent meeting. 





Henry F. Herrmann, President of the American Association of Textile 
Chemists and Colorists, who discussed AATCC activities at the 
meeting of the LT! New York alumni group. 
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president of the Institute, regretting his 


inability to attend. 

Among the “old-timers” present were 
Walwin Barr, Robert R. Sleeper and 
George Fuller. 

Arrangements for the meeting were 
handled by Arthur Currier, secretary- 


treasurer of the Chapter, who discussed 
plans for a business roster of the alumni 
in the area. Presiding at the meeting 
was Norman Johnson, president of the 
chapter. 


@ New Low Temperature 
Method for Wool Shrinkage 
Control 


Development of a new process which 
makes it possible to apply Lanaset Resin 
temperature 
nounced by American Cyanamid Com- 
pany’s Textile Resin Department recently. 


to wcol at a low was an- 


It is stated that the new process requires 
special high temperature 
equipment of any kind. All successful 
previous resin applications on wool called 
for a cure box to obtain the heat which 
was essential for curing the 
fabric. In the new process the ordinary 
drying equipment is said to be entirely ade- 
Thoroughly during the 
past year on a wide range of fabrics by 
runs at is claimed that 
it has been demonstrated that the tensile 


absolutely no 


resin on 


quate. tested 


woolen mills, it 
strength of the fabric is not adversely 
affected. 

The amount of resin required for shrink- 
age control with the new process is re- 
A hig ad- 
vantage of the new prccess is said to be 
that it does not dull even the most deli- 
cate shades such as baby pink and blue, 
the of all 


duced by 30 to 50 per cent. 


and wash _fastness colors is 
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improved. Clear white can also be ob- 
tained. 

Hand of the fabric types is 
maintained, according to Cyanamid, and 
excellent results have been shown in plant 
runs on such diverse materials as blank- 
ets, flannels, gabardines, and worsteds. 

A pretreatment of the wool before dye- 
ing and resin application has been found 
to be desirable in about 85 per cent of 
the cases. 


various 


It is stated that practical runs show 
that the normal equipment of mills, 
operated at normal entirely 
satisfactory for application of Lanaset 
finish through the This 
means that the wool fabric, after it has 
the Lanaset 
run through 


speeds, is 
new process. 


Resin 


the 


been passed through 
bath, simply be 
dryer at normal speed. 


can 


e P.T.I. Corner Stone 
Ceremony 


the 
the 


of the 
for the 


The 
Corner Stone 
Philadelphia Textile 
School Lane, 
place at 4 p.m. Thursday, April 21st. Dr. 
James Creese, President of Drexel Insti- 


ceremony laying of 


new home of 
Institute, 3243 


House Germantown took 


tute, was the speaker on this occasion. 

A dinner honoring Dean Richard S. 
Cox of the Institute was held the evening 
of Thursday, April 21st, at the Warwick 
Hotel in Philadelphia. This dinner marked 
the fiftieth year of association of Richard 
S. Cox with the Philadelphia Textile 
Institute. Dean is well known 
only to the thousands of Alumni of the 
School but also to many others in the in- 


Cox not 


dustry as well. 
He has served the Institute in the suc- 


cessive capacities of organizer and head 





Dr. Claudius T. Murchison, President of the Cotton Textile Institute. 
who spoke on the future of cotton textiles at the New York chapter 
meeting of the LT! Alumni Association. 
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Richard S. Cox 


of the jacquard department, dean of the 
night school for a score of years and as 
Assistant Director for some twenty years 
as well. He will continue to serve the 
the capacity of Dean in its 
new home in Germantown which is to 
open this fall. Principal speaker for the 
Cox Commemorative Dinner on April 
21st was Alfred H. Williams, President. 
Federal Reserve Bank of Philadelphia and 
former Dean of the Wharton School, Uni- 
versity of Pennsylvania. Charles W. Car- 
vin of the New York Company of that 


school in 


name served as toastmaster. 


A committee comprised of: Leon P. 
Brick, Howard P. Galloway, Bertrand W. 
Hayward, Theodore B, Hayward, W. Lyle 
Holmes, Jr., Rinaldo A. Lukens, F. Everett 
Nutter, Emil R. Pohlers and Robert A. 
Smith with Millard D. Brown as Chair- 
man handled the arrangements. 


@ A-H Moves Boston Office to 
Providence 


Effective April 1, 1949, Arnold, Hoffman 
& Co. Inc. merged its Boston sales office 
with the headquarters office in Providence. 
This consolidation was made in order to 
William T. 
Clarke, former Boston Manager, became 
the Providence Sales Manager and _ has 
supervision over the New England sales 
force. Mr. Clarke is a graduate of New 
Bedford Textile School with considera“ le 
textile mill and sales experience. 


better serve its customers. 





William T. Clarke 
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Frank W. Perry 


@ Stein, Hall Appointments 

Stein, Hall & Company, Inc. announces 
the appointment of Frank W. Perry as 
manager of the Charlotte, North Caro- 
lina office; and Norman H. Nuttall as 
manager of the Textile Department. Both 
appointments were made effective March 
25th and were announced by Morris S. 
Rosenthal, President of Stein, Hall. 

Frank Perry takes over the supervision 
of the Charlotte office after a long asso- 
ciation with Stein, Hall. A college grad- 
uate with a degree in chemistry, Mr. 
Perry was for many years assistant to the 
Chief Chemist of the Amoskeag Manu- 
facturing Company, in charge of the gen- 
eral chemical laboratory and associated 
research and development work. He join- 
ed Stein, Hall & Company in July 1937 
as a chemist in the Stein, Hall Textile 
Laboratory, and then became a member of 
the sales staff. Transferred to the New 
York office in 1944, Mz. Perry was made 
manager of the Textile Sales Department 
the following year. 

Norman Nuttall, who moves into the 
post left vacant by Mr. Perry’s appoint- 
ment as Charlotte manager, has 
been associated with Stein, Hall for near- 
ly ten years. A graduate of the Citadel 
with a B. S, in chemistry, Mr. Nuttall has 
had extensive experience in 
textiles, Since his association with Stein, 
Hall in 1940, he has devoted his time 
principally to laboratory problems con- 
nected with the textile industry, tut he 
has also been active for many years in 


sales 


working 


selling. 





Norman H. Nuttall 
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@ Warwick Chemical 
Appointment 

Ernest Nathan, president of the War- 
wick Chemical Co., Division of Sun Chem- 
ical Corporation, announces the appoint- 
ment of Donald J. Eccleston as 
Manager of their Suntone Pigment Colors 
for textile printing and dyeing. 

Mr. Eccleston comes to Warwick with 
a wide experience in the sale and appli- 
He spent five 


Sales 


cation of these materials. 
years with the Aridye 
Service Manager, and for the last three 
years was Assistant General Manager of 
the Glasgo Finishing Co., Glasgo, Conn. 


Corporation as 


e Wyandotte Appointment 

H. Vaughn, vice president— 
research and W yandotte 
Chemicals Corporation recently anncunc- 
ed the appointment of W. L. Rippeteau 
as manager of development for the com. 
Mr. Rippeteau joined Wyandotte 


Thomas 
development, 


pany. 
Chemicals in 1947 as a contact represen- 
tative for the new organic and inorganic 
products being produced by the company. 





W. L. Rippeteau 


After graduation from the University of 
Kansas in 1939, Mr. Rippeteau was em- 
ployed by Phillips Petroleum as a re- 
search and development engineer. He 
served during World War II in the Pro- 
duction Engineering Branch of the Tech- 
nical Division of the office of the Chief 
of Chemical Warfare Service and was dis- 
charged as a Major. 


e U.S. Testing Booklets 

United States Testing Company, Inc., 
1415 Park Avenue, Hoboken, New Jer- 
sey, announces the availability of the 
following booklets: 

Testing Price List—lists the 
tests made and shows the 
facilities. 

Your Guide to Wise Buying and Certi- 


various 


scope of 


fication—two pamphlets outlining the 
Plan and explaining the 
value of informative labeling. 

Core Testing for Determination of 
Wool Yield and Shrinkage—explains the 
method for determining the shrinkage 


Certification 
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or yield of grease wool, carpet wool or 
pulled wool. 

Testing Terms for Better Understand- 
ing—explains the important tests of mer- 
chandise, how they are made, what the 
results mean and minimum specifications. 

Testing and Research in Modern In- 
aor WU. &. 


tables of 


dustry—outlines the services 


Testing and contains various 
equivalents, conversion factors and other 


useful data, 


@ Philadelphia Quartz 
Appointment 

The Philadelphia Quartz Company, 
Philadelphia, Pa., has appointed Richard 
D. Greenway to its sales staff. He will 
dutigs in Maryland, Virginia 
and North Carolina. A _ native of St. 
Louis, Missouri, Mr. Greenway was grad- 


assume 


uated from Missouri University with a 
bachelor’s degree in Chemistry. During 
World War II he served as an Ensign 
in the Navy. 

Mr. Greenway completed the company’s 
training course in silicate uses to indus- 
try and has been covering the eastern 
Pennsylvania territory for the past five 
months. 


® Hooker Sales Changes 

The Hooker Electrochemical Company 
announces the promotion of S. I. Ander- 
son as assistant to the general sales man- 
ager with responsibilities in both eastern 
Mr. Ander- 
son, who has been with the Hooker sales 
department since 1933, has previously been 


and western sales activities. 


its mid-west representative and mid-west 
sales supervisor. Prior to his present po- 
sition he was assistant eastern sales man- 
ager. 

T. H. Trimble, with Hooker since 1934 
as a field salesman in several territories 
including New York State, Pennsylvania 
and the southeastern sea‘ oard states, is 
now eastern sales supervisor. Mr. Trim- 
ble will be in charge of field sales activi- 
ties and the company salesmen in the area 
from the eastern Ohio boundary thru 


the Atlantic states. Headquarters for 





S. |. Anderson 
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T. H. Trimble 


both Anderson and Trimble will be at 
the Niagara Falls, N. Y. office. 

Neil M. Barber, 
Hooker since 1941, and a sales represen- 
tative for New York State and western 
Pennsylvania since 1946, will be assigned 
to the area comprising eastern Pennsyl- 
seaboard 


who has been with 


vania and the southeastern 


States. 


e Changes in Mathieson 
Management 
Mathieson Chemical 
made several changes in operating man- 
agement due to the increase in the num- 


Corporation has 


ber of plants resulting from recent ac- 
quisitions. Dr. Carl F. Prutton has been 
appointed vice president-director of oper- 
ations of all the company’s plants and Ar- 
thur T. Bennett, vice president, was placed 
in charge of the eight plants acquired 
from Southern Acid and Sulphur Com- 
pany. R. B. Worthy and J. F. Newell 
were named vice presidents. 

Thomas S. Nichols, president of the 
company, that Dr. Prutton, 
who joined Mathieson last year as direc- 


announced 


tor of research, will have charge of re- 
search and supervise operations of all the 
including those re- 
cently acquired. His headquarters will 
be in the Mathieson New York offices. 
Mr. Bennett will have his headquarters in 
Mr. Worthy will be in charge 
from Standard 


company’s plants 


Houston. 


of the plants acquired 





Carl F. Prutton 
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Arthur T. Bennett 


Wholesale Phosphate and Acid Works as 
well as the Saltville, Va., plant, of which 
he has been manager. Mr. Newell re- 
mains at Lake Charles, La., where he has 
been in charge of the alkali and ammonia 


plants. 


@ Joins Westvaco Sales 
James R. Harris, Jr., for the past sev- 
eral years associated with Eagle Picher 
Company in research and sales capacities, 
has joined Westvaco Chemical Division, 
Food Machinery and Chemical Corpora- 
tion, New York, in the Phosphate Sales 
Division. 


@ Southern Research Institute 
Appointment 

Richard E. Hudson, Jr. has been ap- 
pointed Head of the Textiles Section, Ap- 
Division, Southern Re- 
He was formerly a re- 
search and with 
West Point Manufacturing Company. Mr. 
Hudson received his B.S. in Chemical En- 
gineering at Georgia School of Tech- 
He has had a number of years 


plied Chemistry 
search Institute. 
development engineer 


nology. 
of experience in textile research work, as 
well as experience in acid and explosives 
manufacturing, He has had a number 
of journal published and is a 
member of the American Association cf 


articles 


Textile Chemists and Colorists and the 
American Chemical Society. 





Richard E. Hudson, Jr. 
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e New Plant for Textile 
Colors Division, IC 

Construction of a plant in Hawthorne, 
N. J., to house the operations of its 
Textile Colors Division, was announced 
recently by Interchemical Corporation. 
Work will begin immediately on a group 
of interconnected buildings, mostly of 
One-story construction. Plans call for 
an office and laboratory building, and 
units for manufacture of the Company’s 
“Aridye” pigment colors for printing tex- 
tiles and “Interchem” dyes for dyeing and 
printing acetate rayon, rayon, cotton and 
other materials. H. K. Ferguson Com- 
pany, Engineers, of New York, have in- 
corporated in the plans recent advances 
in structural design, ventilation, lighting 
and equipment layout. 

Operations of the Company, presently 
conducted at Fair Lawn and at two loca- 
tions in Paterson, will be transferred, 
for the most part, to the new location 
late this year and early in 1950,  Estab- 
lished in 1937 as Aridye Corporation, the 
Textile Colors Division of Interchemical 
has grown rapidly and 
about 250 persons. 


today employs 


@ American Cyanamid 
Appointment 
Appointment of William M. Brennen to 
promote sales of textile resins in the New 
York City area has been announced by 
American Cyanamid Textile 
Resin Brennen will 


Company’s 
Department, Mr. 
work under the direction of George C. 
Ramey, Manager of Sales Promotion and 
Advertising, and will be located at the 
local offices of the Company in the RCA 
Building. 

Before joining ACC, Mr. Brennen was 
sales manager of C. M. Deland, woolens, 
and formerly manager of the coat and suit 
division of Talon, Inc. 


@ Blackman and Uhler to 

Represent Hilton-Davis 
Appointment of the Blackman and 
Uhler Company of Spartanburg, S. C., to 
represent Hilton-Davis, Cincinnati, in the 
southern textile field has been announced 


by Nelson S. Knaggs, vice-president in 


charge of sales. 

At the same time, Mr. Knaggs made 
public a new series of trade names for 
its expanding catalog of textile dyestuffs, 
naphthols, salts and fast bases. “Hidacid” 
is the trade name selected for the Hilton- 
Davis group of acid dyes; “Hidaco” for 
basic dyes; “Hiltonaphthols” for naph- 
thols; “Hiltosal” for salts of fast bases; 
and “Hiltonil” for the fast bases. 

Blackman-Uhler Company, Inc. was or- 
ganized by William B. Uhler and P, C. 
Blackman, Jr., and began business in early 
1945 for the purpose of distributing dye- 
stuffs and textile auxiliaries in the south- 
eastern area. Their headquarters are lo- 
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cated in Spartanburg, South Carolina, at 
182 Ezell Street, which provides ample 
warehouse, office, and laboratory facili- 
ties. Their personnel has now been aug- 
mented to provide technical representa- 
tives serving the printing, dyeing and fin- 
ishing trade. They also specialize in 
fugitive tints for the identification of all 
textile fibers. 


@ Syntho-Softener B 

A substantive, softening agent in the 
form of a white paste said to possess un- 
usual properties is being marketed by 
The Hart Products Corporation, 1440 
Broadway, New York. Syntho-Softener B 
is claimed to assure a soft, full-bodied, 
velvety hand with maximum draping qual- 
ities to cotton, rayon, acetate, Bemberg, 
wool and nylon fabrics. This product, 
it is stated, preserves the maximum light 
fastness of goods dyed with such colors 
as directs, Rapidogens, Indigosols, vats 
and the like; mixes readily with resins, 
starches, gums, etc.; and is very inexpen- 
sive to use. Syntho-Softener B is claimed 
to avoid the troubles which usually oc- 
cur in the use of cation-active softening 
agents in that it shows no effect on the 
shade of dyed goods, no yellowing of 
whites, no rancidity or deterioration on 
ageing, and no discoloration on pressing. 
Syntho-Softener B is readily soluble in 
hot water, forming solutions which are 
alkalies, acids cr hard 


resistant to mild 


water. 


@ National Starch 
Promotion 

National Starch Products Incorporated 
announces the promotion of Lester Klemp- 
ner to sales manager, New York division. 

A native of Trenton, N. J.. Mr. Klemp- 
ner graduated from the Wharton School 
of the University of Pennsylvania. Join- 
ing National following his graduation, 
he was assigned to sales in Philadelphia 
and Baltimore. 
Following his discharge from the Navy, 
with the rank of Lieutenant Commander, 


later was transferred to 


he was appointed manager of the south- 
division with offices at Atlanta, 
and later field manager, mid-western di- 
vision with headquarters at Chicago. 


eastern 


@ International Nickel 
Bulletin 

A new technical bulletin on the resist- 
ance of high nickel alloys to corrosion by 
sulfuric acid has been issued by The In- 
ternational Nickel Company, Inc. 

While the bulletin is technical 
ture, it is written so that it can be readily 
understood by non-technical as well as 
technical staffs of industries in which cor- 
rosion by this useful but highly corrosive 
agent is a problem. 

Performance of over 30 different nic- 
kel-bearing materials in a wide range of 


in na- 
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services is discussed. Prepared by mem- 
bers of the Company’s Corrosion Engi- 
neering Section, the bulletin contains 86 
tables and 33 graphs and photographs in 
addition to text matter. 

Problems involving such a wide range 
of operations from the pickling of steel 
to petroleum refining and textile proc- 
essing are discussed. Known as Technical 
Bulletin T-3, it is available without cost 
through the offices of The International 
Nickel Company, Inc., 67 Wall Street, 
New York 5, N. Y. 


© Hatch Price List 

Hatch Textile Research, 25 East 26th 
Street, New York 10, announces the 
availability of its new price list. Herbert 
H. Hatch, director, states that no general 
increase in prices has been made although 
a few minor upward revisions seemed 
necessary. 

During the past year improved facili- 
and equipment have been 


ties special 


added. 


@® Stronach Retires 

I. N. Stronach, for the past 30 years 
employed as General Superintendent of 
the combined Hampton Company and 
American Thread Co., Easthampton, Mass., 
has resigned his position and will retire. 
Charles W. Taylor for the past 23 years 
employed by the same companies as As- 
sistant Superintendent will succeed Mr 
Stronach as General Superintendent. 

@ Sodium Trifluoroacetate 

Pilot plant production of sodium tri- 
fluoroacetate is being carried out by the 
Hooker Electrochemical Company, Niag- 
ara Falls; New York. The compound is 
in the white, odorless, 
Its prop- 


form of a non- 
corrosive, free flowing powder. 
erties suggest the possibility of its ap- 
preparation of many 
such as herbicides, in- 
The salt is non- 


plication in the 
useful 
secticides and dyestuffs. 
toxic and is 98 to 99% pure. Sodium 
trifluoroacetate is hygroscopic. When 
converted to the acid, as generally done 


chemicals 


for chemical processing, the acid is high- 
ly ionized. Technical Data Sheet No. 377, 
describing the salt, is available upon re- 
quest. 

e AIL Representative 

The American Institute of Laundering 
has announced the appointment of John 
W. Sallis as a special representative for 
its Certified Washable Seal Program. He 
will do liaison work between the Insti- 
tute’s national headquarters and _ labora- 
tories at Joliet, Illinois, and its Textile 
Approval Division office in New York 
City. 

Mr. Sallis formerly was manager of the 
Institute’s Membership Service Depart- 
ment in Joliet. 
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SAVE MONEY—with the 
Extra Durability of 


STAINLESS STEEL 


and MONEL UTENSILS 


” METALSMITHS 


© Well-designed 
® Long wearing 





COMPLETE LINE 
IN STOCK FOR 
PROMPT 
SHIPMENT 


Pails 
Dippers 
Measures 
Funnels 
Scoops 
Beakers 
Batch Cans 
Dye and Starch 
Buckets 
Stock Pots 
Shovels 


Buy, try, 
compare! 





WRITE FOR 
‘o ILLUSTRATED 
PRICE LIST 


DYE TANKS and LININGS 


ot stainless steel or Monel, made in 
all commercial sizes and shapes, ot 
to special design. Maximum dura- 


bility and corrosion resistance. 





Shown is steel tank lined with Monel 
and fitted with Monel steam coil, 
air agitator and overtlow pipe, made 
to customer's specification. Let us 
yuote on your needs. 
€ LS (v 
\ \ } } 


Division ot 


Orange Roller Bearing Co., Inc. 
562 White Street 
Orange, N. J. 
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The name that means 
leadership in 


CHEMICAL 


SPECIALTIES 


for the 
TEXTILE INDUSTRY 


“Always Reliable” 


LEATEX CHEMICAL COMPANY | 


2722 N. HANCOCK ST., PHILADELPHIA, PA. 





“A KIER BOILING 
“=A BOILING OFF 
“A SCOURING 
“A SIZING 
“A DESIZING 
“A BLEACHING 
“A ODYEING 
“SA SOFTENING 
“A FINISHING 


Inquiries 
Solicited 


UNITED CHEMICAL PRODUCTS CORP. 


Main Office ond Plant: 
YORK AND GOLGATE STREETS + JERSEY CITY 2, WN. J. 


Branches: 
Southern Division P.0. Box 1237 New Orleans 10, Louisiana 
Western Agents: CHEMICAL PRODUCTS CORP., AURORA, ILL. 
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Best by every 
Test- 


assures a better hand for 
your yorns and fabrics — 


AQUAKAL 74 


Aquakal 74 is the rapid penetrant and 
leveling agent that tops the list — by 
Draves Test and on your machines. Use 
it wherever fast, even wetting and 
penetration are necessary. 


oTEeL FABRICATION 


HYDROXY HAND CREAM — FOR THE OPERATORS 
HANDLING NYLON, TO KEEP THEIR HANDS SMOOTH. 


> 
Jel TB MANUFACTURING 
COMPANY 


Manufacturing Chemists 
427 MOYER STREET PHILADELPHIA 25, PA. 


THE FIRE OF EXPERIENCE 


There are three essential factors in carbon 
and stainless steel fabrication. First... 
the EXPERIENCE of the fabricator in 
producing your products exactly as you 
specify them. Second ... ENGINEERING 
ABILITY to accomplish difficult or unusual 
jobs. Third . . . FACILITIES to plan, 


prepare and deliver on schedule. Truitt has 
all three . . . experience, engineering ability 


and facilities. 





QUALITY PRODUCTS 
FOR OVER 30 YEARS 


Whether it’s variety work, special parts 
for the industrial plant, or contract fabrica- 
tion... Truitt will be glad to quote on your 
industry. 


Fuel Tanks — Vats 
Stainless and Carbon Steel Fabrications 


oer «a 


MANUFACTURING COMPANY 


> sere — perm . 


PAPER TUBES 





REELS 
RP. * 


‘ee 295 VREELAND AVENUE da ts ie ead Red At 
iene PATERSON, NEW JERSEY —_ — 
ee 





2, 1949 May 2, 1949 AMERICAN DYBSTUFF REPORTER XXXII 
¢ 





FOR THe TEXTILE INDUSTRY 
qq. HES Wty 


J LLU] \ 
ZED IN THE\MANU 
« HE y 


Pg 
ae ae 
<r ah, ws 


CYVRRVGATED CASE CVRP. 
WManupacturers of Corrugated Shipping Gores 


RIDGEFIELD - NEW JERSEY 
TELEPHONES: NEW YORK * PEnnsylvania 6-8583 * NEW JERSEY * MOrsemere 6-5200 
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‘‘Why You Should Specify SOLVAY” 


olla, 


$ 


Soda Ash 

Caustic Soda 

Caustic Potash 
Chlorine 

Potassium Carbonate 
Calcium Chloride 
Nytron 

Sodium Bicarbonate 
Specialty Cleansers 
Ammonium Bicarbonate 
Sodium Nitrite 
Para-dichlorobenzene 
Ortho-dich!orobenzene 
Monochlorobenzene 
Methanol 

Ammonium Chloride 
Formaldehyde 


Meteo “aug MODE ISLAND 


Chemicals are not bought on the basis of price and 
specifications alone. Other factors must be considered . . . 
plant facilities, plant locations, length of experience, 
technical service, convenience of warehouse locations 
for prompt and economical delivery. All these 


combine to make Solvay the logical choice for alkalies. 


For example . . . Solvay “Industry-Wise” Technical 
Service combines an expert skill in alkalies with an 
intimate knowledge of your industry to offer invaluable 
counsel and guidance in the use of alkalies and 
associated chemicals. And more than two hundred 
warehouses and stock points from coast to coast 


serve you promptly and economically. 


When ordering alkalies or associated chemicals, 
consider this combination of advantages and 


you, too, will specify Solvay. 


SOLVAY SALES DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


SPECIAL CHEMICALS DIVISION 


PHENYL METHYL PYRAZOLONE 


Intermediate 
for the 
production 


of dyestuffs— 


1-Phenyl,3 Methy] Pyrazolone -5 
White to light tan powder 
MP - 127°C 


less than 1 % moisture 


Developer-Z 


SPOT OR CONTRACT DELIVERY 


wile 


WINTHROP-STEARNS Inc. 
Special Chemicals Division 
1450 Broadway. New York 18, N. Y. 


Please send your latest prices and technical data on Phenyl 
Methyl Pyrazolone 


, —\= 
WINTHROP STEARNS 


4 


Name 
Company 


Address 
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Keep Machinery 


EXPORTERS—IMPORTERS 


Aniline Colors * Dyestuffs * Pigments 
and 


Textile Chemical Auxiliaries 


with ZURN 


Metaline 
CHEM-COL COMPANY, INC. 


X marks double protec- 82 WALL STREET NEW YORK (5), N. Y. 
tion for all your machines CABLE ADDRESS: COLORANTES NEW YORK. ALL CODES 
when it’s Metaline X, the 
clear solvent with the high- 
powered dirt-dissolving ac- 
tion. Metaline X protects 
while it cleans, evaporating 


slowly and leaving a thin ATLAS 
film which effectively fights 
off rust and other corrosion. 


Your machines are a major Launder-Ometers | 


investment. Keep them pro- 
° ° Accurate data concerning color fastness, shrinkage, detergency, 
> o ; . o¢ y o ° 2 . = ° Pe 2 
d ucing by spraying Oo! and resistance to washing and mechanical action is quickly 


ospalasnner - _ . F provided by accelerated washing tests in Atlas Launder- 
br ushing with Me taline X, Ometers — standard laboratory washing machines of the 
the double protection 


A.A.T.C.C, 
Equipped with a new cabinet containing all switches, pilot 
solvent. lights, indicating and control instruments located directly 
behind the Preheating Loading Table, Launder-Ometers now 


offer easier and more precise control of tests. 





ATLAS ELECTRIC DEVICES CO. 
361 W. Superior St., 
Chicago 10, Ill. 


Specialties for 
SCOURING 
STRIPPING 





PENETRATING 
FINISHING 


LUBRICATION New model Launder- 
Ometer with control 
cabinet mounted con- 
veniently on preheat- 


Oils for all textile conditioning requirements ing table. 


O. F. ZURN COMPANY 
PHILADELPHIA 32, PA. 





Knoxville, Tenn. ¢ Hamilton, Ontario, Canada LAUNDER-OMETERS © FADE-OMETERS © WEATHER-OMETERS 
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VANCIDES 


The Fungicides and Bactericides that 
are SAFE to use 


they’re... 
NON-TOXIC 
NON-IRRITATING 
STABLE * NON-VOLATILE 


SEND FOR DESCRIPTIVE LITERATURE 


230 Park Ave. 


R. T. VANDERBILT Co., INC. New York 17, New York 





PROOUCTS 
Have you ordered a Binder for 
For Hosiery Dyeing 
Us 


e 
Maroon leatherette, gold lettered, R O S O T 


Prevents Sticking 
To The Boards 


your Reporter copies? 





large enough to hold twenty-six 

3. ost-paid. 

issues, only $3.90 p nn Imparts A Good Hand 
Without Affecting Firmness 


Please send check with order to: 
A Money Saver 


AMERICAN DYESTUFF REPORTER Economical to Use 





Southern Office 
ONE MADISON AVENUE dit ate tie 
Charlotte, N. C SEND FOR 
Charlotte 2-1428 SAMPLES 


RICHMOND OIL, SOAP & CHEMICAL CO., Inc. 


1041-43 FRANKFORD AVE PHILADELPHIA 25 


New York 10. N. Y. 
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® CLASSIFIED ADVERTISEMENTS ¢ 


Ihe rate for “Position Wanted” advertisements in this column 
is 2 cents a word—with a minimum of 50 cents per insertion. 
tor all other types of advertisements—i.e., help wanted, machinery 
wanted or for sale—the rate is $7.50 per column inch or less 
per insertion. 


CONFIDENTIAL EMPLOYMENT SERVICE: For 
Dyers, Chemists, Colorists, Managers, Superintendents 
and others seeking positions and for employers seeking 
men. Many positions paying attractive salaries open for 
capable men. Charles P. Raymond Service, Inc., 294 
Washington St., Boston, Mass. Over 50 years in business. 


A well established dyeing and finishing plant in New 
england has an opening for a practical man familiar with 
the resin treating of rayons, and rayon and wool fabrics. 
Only a well qualified, educated, and broadminded man 
capable of handling help and diversified equipment should 
apply. Excellent opportunity for advancement. Such man 
Write 


must be between 32 and 42 years of age. Box 


No. 619. 


EXPERIENCED DYER WANTED—Good 


open in medium size Cotton Piece Bleaching & Dyeing 


position 


Plant near New York City. Must be experienced in dyeing 
Vat, Napthol, Sulphur and Direct colors. Write Box No. 
621 giving full particulars. Replies will be held in the 


strictest confidence. 
FINISHER WANTED: Nationally known textile organ- 


ization in South wants a qualified finisher who has had 


Man 


should have very sound synthetic fabric background. 


experience on flat goods and underwear crepe. 


Please write giving full particulars on experience, back- 


ground and some indication of salary desired. Write Box 


No. 599. 


WANTED: 
(echnical Sales Representative for Southern territory by 
ald established chemical manufacturer. An unusual op- 
portunity for a man having following qualifications: At 
least five years selling experience, actual textile mill ex- 
perience preferred but not essential. Must have a knowl- 
edge of dyeing and finishing. Territory open Virginia, 
North Car 


furnished. Only experienced men need apply. Salary com- 


and South Carolina. Established business. 


mensurate with ability. References required, treated con- 


fidential. 
Write Box No. 568 
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WANTED: Chemist for Textile Lab. Experience in sur- 
face active agents and dyeing and finishing desirable. 
Management ability and experience required. Good edu- 
cational background essential and some research preferables 
Good salary and good future in management capacity 


of good company. Write Box No. 607. 


POSITION WANTED—Laboratory and plant trained 
Textile Chemist with Engineering Degree, desires respon- 
sible position affording use of broad interests. Familiar 
with dyeing, printing and chemical processing of wool. 
nylon and rayon. Write Box No. 623. 


Experienced chemist and chemical engineer desires respon 


sible position with company producing chemical products 
for finishing textiles. New products developed; plant pro 


duction supervised. Write Box No. 624. 


FOREIGN SALES REPRESENTATIVE AVAIL 
ABLE 
would consider executive position with progressive concern 


Write 


Dyes and Chemicals, over 20 years’ experience 


N. Y. area or partnership in established business. 


Box No. 625. 


POSITION WANTED—Does your organization need a 
chemist with the following qualifications. At present and 
for the past five years in charge of sizing and crepe soaking 
and throwing research and development for a large syn- 
thetic yarn producer. Work has entailed field development 


and service 30% of the time. Have excellent knowledge 
of synthetic yarns and fabrics and the equipment on which 
they are processed. Present salary $6000.00. Write Box 


No. 626. 

WANTED : DISTRICT SALES MANAGER — Wi 
offer to a wide awake textile specialty salesman an oppor 
tunity to become District Sales Manager for a well estab 
lished chemical manufacturing plant. Our line, which 1s 


t 


predominantly the newer synthetics, is considered the most 


complete in the industry. Good pay, excellent future 


Please write your qualifications. Write Box No. 627 





DYER AND FINISHER—For South American Rayon 
Experience an:| good references neces 


Write 


Weaving Plant. 


sary. Excellent opportunity for right man. Box 


Ni JS 630. 
1949 
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e CLASSIFIED ADVERTISEMENTS e 


WANTED—Sales Representative for Pennsylvania terri- 
tory by old established dyestuff manufacturer. Should 
have knowledge of dyestuffs. Excellent opportunity for 
the right man. References required, treated confidential. 


Write Box No 631. 


POSITION WANTED—Dyestutf Sales Executive and 
Technician in Domestic and Export field with many years 
of diversified experience with large company, desires re- 
sponsible ‘position. In managerial capacity, acquired com 
plete knowledge of foreign market requirements and pro- 
cedures. Presently emploved. Write Box No. 632. 
WANTED—Finisher for modern piece goods finishing 
plant. Must be experienced with all types of synthetic. 
spun and filament fabrics. Also must be experienced with 
resin finishes. Write Box No. 628. 


WANTED—Dvyer and color matcher on rayon skeins in 
Brooklyn, all size lots, machine work. Good chance for 
right man. Give full particulars in first letter. Write 


sox No. 629 


WANTED: Chemist—Practical working, plant experience, 
trouble shooting, quality control. Medium sized plant in 
Paterson, N. J., variety synthetic fabrics, resins and durable 
repellency. State experience and salary expected. Write 


Box No. 633 


POSITION WANTED: SCREEN PRINTING COL 
ORIST. 10 years’ diversified experience in printing of 
cotton, rayon, acetate and silk. Desires responsible position 
with progressive firm. [Either in production or technical 
sales, with future. Textile Institute graduate. [nergetic, 
conscientious and capable of assuming responsibility. Write 
1ox No. 634 


REPORTER 
CLASSIFIEDS 
BRING 


RESULTS! 


PLURAMINE 
§-100% 


"Reg. U.S. Pat. Off. 


Second to none in performance. 
A versatile and efficient product, 
PLURAMINE has proved highly effec- 
tive in both wool scouring and rayon 
dyeing. Send for a free sample of 
PLURAMINE and further informa- 


tion today. 


KEARNY MANUFACTURING (O., INC. 


Kearny, N. J. Greenville, S. C. 


QUALITY N ane 





PERFORMANCE 


We EXPORT... 


DYESTUFFS 


OF ALL TYPES 
for 


TEXTILE 
LEATHER 
PAPER 


and other industries 


L. L. RONA & CO., INC. 


Established 1929 
40 Exchange Place Cable Address 
New York 5, N. Y. “ELRONA” 
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10 PRODUCTS. 
of PROVEN 


DEPENDABILITY | 


WHICH SHOULD WARRANT 


YOUR ATTENTION 


*AQUAROL: A water repellent for processing woolen, 
cotton and rayon fabrics, also produces excellent re- 
sults in splashproofing or finishing all types of hosiery. 


*PARAMINE T A: A cation active softener for process- 
ing cotton and rayon cloth to obtain a soft, smooth, 
pleasing finish. 


ANTHOMINE: Auxiliary used in all wool dyeing 
processes to produce a uniform shade and impart a 
soft pleasing hand to stock, yarn and cloth. Improves 
exhaustion of dye bath and increases color yield. Very 
effective for levelling shade of tippy and mixed wools. 


PARAPON SA: A highly efficient leveler and softener 
for dyeing and finishing all types of yarn, cloth and 
hosiery to produce a uniform dyeing and a soft full 
hand. 


*ARIPEL F S: Finish and gas inhibitor for processing 
dyed acetate rayon—produces a soft, full feeling finish 
and prevents gas fading of the color. 


*LANITOL F: A synthetic detergent possessing excep- 
tional scouring and washing properties for processing 
wool, cotton, rayon or nylon. 


*ALGEPON V A: Auxiliary used in dyeing vat colors 
to retard reoxidation of the reduced bath and pro- 
duce a solid and uniform shade—also effective in strip- 
ping vat dyeings. 


*CULOFIX: Used as an after treatment in last rinse to 
prevent bleeding of direct dyed cotton or rayon in 
water. 


*DIAZONOL A C: For boiling out cotton cloth in pres- 
sure or open kiers to produce greater absorbency and 
cleaner material. Excellent for pre-boiling knitted 
cloth in preparation for chlorine bleach. Also used 
with good results for boiling out cotton or rayon 
cloth on the jig. 


*TETRANOL: A rapid wetting and penetrating agent. 
Active in acid, alkaline and salt solutions and not 
affected by hard water, may be used in all types of 
dyeing operations to insure positive penetration of 
color and a uniform and solid shade. 


And a complete line of Oils, Chemicals, Softeners 
and Finishes for Wet Processing All Textile Fibres 


@ REG. U. S. PAT. OFF. 


ARKANSAS CO., INC. 
Newark, Hew Jersey 


Manufacturers of Industrial Chemicals for Over 40 Years 


@ INDEX TO ADVERTISERS ®@ 


Aktivin Div., The (Heyden Chemical Corp.) 

Alco Oil & Chemical Corp. 

Althouse Chemical Co., Inc. XXX 
Amalgamated Chemical Corp. Vill 
American Aniline Products, Inc. IX 
American Cyanamid Co. (Ind. Chem. Div.) Second Cover 
American Dyewood Company 

American Key Products, Inc 

Anders Chemical Corp. 

Arkansas Company, Inc. 

Armour & Co. 

Arnold, Hoffman & Co., Inc. 

Atlantic Chemical Co., Inc. 

Atlantic Refining Company, The 

Atlas Electric Devices Co. 


Barry Chemical Co 

Becco Sales Corp 

Bick & Co., Inc. 

Blickman, Inc., S. 
Burkart-Schier Chemical Co. 
Butterworth Sons Co., H. W 


Calco Chemical Division, American Cyanamid Co 

Calgon, Inc. 

Campbell & Co., Inc., John Vi 
Carbic Color & Chemical Co., Inz. XXVIII 
Carbide & Carbon Chemicals Corp. 

Chem-Col Co., Inc. XXXVI 
Ciba Company, Inc. il 
Colgate-Palmolive-Peet Company 

Commonwealth Color & Chemical Co. 

Cutting Room Appliances 


Drew & Co., Inc., E. F. 

Du Pont de Nemours & Co., Inc 
Ammonia Dept. 
Dyestuffs Division 
Electrochemicals Dept. 
Fine Chemicals Division 


Emery Industries 
Exposition for Trades, Inc. 


Fancourt & Co., W. F. 


Geigy Company, Inc.. Front Cover 
General Chemical Division, Allied Chemical & Dye Corp. vil 
General Dyestuff Corp. 

Girdler Corp., The... 

Glycerine Producers’ Association 
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FOR COTTONS, RAYONS, MIXED GOODS 


RAPIDASE saves you money 
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XXVIII 


we _ because 


1—It de-sizes efficiently at high speeds. 


This fast-acting enzyme is particularly adapt- 
able for high-speed continuous de-sizing 
ranges, shorter time in the box or fewer ends 
on the jig. 


2— It is effective in low concentrations. 


This concentrated product can be used advan- 


tageously in concentrations as low as one tenth 
of 1%. 


ont Cover 

a: 3—High temperatures can be used to increase its activity. 
The starch-solubilizing action of Rapidase is 
doubled with each 18° rise in temperature be- 
tween 120° and 200° F, permitting advantage 
to be taken of the increased penetration and 
easier removal of the decomposition products 
at the higher temperatures. 
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Maid-of-Cotton 
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Miss Sue Howell of Bakersfield, California, was selected 


Maid-of-Cotton for 1949. Textile manufacturers 
select Burk-Schier Wet Processing Agents for dye- 
ing and finishing yarns and fabrics made of cotton. 
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Front view of the new 
Butterworth Rope Squeezer. 
Frame work, bearings, 
rolls, air cylinders and con- 
trol mechanism are _ inter- 
changeable with Saturator 





XLIV 





Side view of the new Butterworth Horizontal Rope Saturator. 
Note streamlined, compact design and stainless steel closures. 


Simplified 


shown at left. 









High-Speed Gleachkiug 


With the new Butterworth Horizontal Rope 
Saturator and the new Butterworth Rope 
Squeezer you can achieve higher speeds, better 
bleaching and better handling of goods during 
continuous bleaching operations. These new ma- 
chines are more flexible, more interchangeable 
than any conventional saturators and squeezers 
now in use. There’s no loss of production time. 


Actual production tests have shown savings of 40 
per cent in labor costs alone; 25 per cent less 
floor space used. Production speeds as high as 
300 yards per minute can be obtained with this 
equipment. 


Check some of the features and advantages of 


these new machines: faster operating speeds, 
streamlined design, closures made of stainless 
steel; rollers completely enclosed to protect 
workers and keep dirt out ; compact, easy to reach 
controls, gentler handling of goods, 3-position 
poteye panels, plus many additional features. 


The new Butterworth Horizontal Rope Saturator 
and the new Butterworth Rope Squeezer are two 
major steps in standardizing and simplifying con- 
tinuous bleaching operations. If you want to 
standardize continuous bleaching operations, if 
you want to obtain better bleaching results and 
greater production, then get all the details on 
these two new machines now. Write or call: 


BUTTERWORTH 


H. W. BUTTERWORTH & SONS COMPANY, Phila. 25, Pa. * Providence Div., 


Providence 


R. I. * 1211 Johnston Building, Charlotte, N. C. * In Canada: W. J. Westaway Co., Hamilton, Ont. 


Representatives in Principal Countries of the World 
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“A finish of lasting beauty that gives fine 
hosiery the plus value of extra eye appeal 


and extra wearability ...a smooth, deli- 
| cate film of protection that adds extra 


resistance to runs, snags and spots... 


Dura Beau finishes make fine hosiery more 


by DURAble ... more BEAUtiful! 
Dynal dente sei FINISHES 


Reg. U.S.A. and Canada 





Meee 
7 Rep, Trade Mark 
AYY8S BUEMIGAL BY, 


CARLTON HILL, NEW JERSEY 
MANUFACTURERS OF DRYTEX* - PAROLITE* - DISCOLITE* - VELVORAY* 
FABRITEX* - GUMOLITE* - CASTROLITE* - VATROLITE* - ZIPOLITE* 


Complete removal of starch, gelatine, other sizing 
materials—at lowest possible costs—that’s what 
you want from a desizing agent. And that’s what 
you'll get—past performance proves—from this 
highly concentrated enzymatic powder. 


NEOZYME IS ECONOMICAL .. . goes nine times 
farther than any liquid desize .. . 


IT’S RAPID .. . desizing completed with minimum 
lay-over. 


DOES NOT COLOR .. . completely colorless, leaves 
no trace. 


DOES NOT LOSE STRENGTH .... strength-loss 


negligible after 28 months storage. 


Remember these important points! Neozyme is 
a better desizing agent. It’s made only by Royce. 








